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1  ⅝╢ ⇔╖  

─ ⌐ ™⁸ ─ ⌐ ∆ 

 

1  │∂╘⌐  

 ─ │∕╣ ─ ⌐ ⅎ≡⁸ ⅝ ─ ≤ ⌐╟╡ ⇔≡⅝√⁹ ⌐

⅜ ╩ ⇔⁸ ╩ ↕∑≡⅛╠↕╠⌐ ⌐⌂∫≡⅝√⁹ ≢│ ∆╢

─ ⅜ ─ ⌐≤≡╙ ⅝⌂ ╩ ╓∆╟℮⌐⌂∫√⁹∕─√╘ ⇔ↄ ∆╢

≤ ─ ╩ ┘ ↑╢↓≤⅜ ⌐⌂∫√─∞⁹ ∆╢ ⌂ ╩ ∆╢√╘⌐│⁸

↓╣╕≢─ ⌂ ∞↑≢│ ⅜ ⇔ↄ⁸ √⌐ ⌂ ⅜ ╘╠╣≡™╢⁹ 

ↄ─ ₁⅜ ─ ∆╢ ╕∟ ⌐ ╠∆╟℮⌐⌂╡⁸ ≤ ╦╢

╩⇔≡ ╗╠ ⌐ ╠∆ ┘≤⅜ ⌂ↄ⌂∫√⁹ √∟─ ≢│ ⌐ ╩ ╘╢

№╕╡⁸ ⇔√ ⌐╟╢ ה ה ⅜ ≤⌂∫≡™╢⁹↓─ │≤≡

╙ ≢⁸ ₁─ ╠⇔─ ≢ ⌐ ∆╢↓≤│╒≤╪≥⌂ↄ⌂∫√⁹ ∆╢ ≤ ∆╢

│ ↄ─ ⅝ ─ ≤⁸ ⌐ ─ ╠⇔⌐ ∫≡⅝√ ⅝ ≤≈⌂⅜╢ ╩

╙ ↕∑≡™╢⁹╗╠⌐ ⅜ ⌂ↄ⌂╢≤⁸ ⅜ ⇔≡⁸ │№√⅛╙ ⌐

∆╢⅛─╟℮⌐╕∟⌐ ≡ↄ╢⁹╕√⁸ ≢│ ⅜≤≡╙ ™⌐╙⅛⅛╦╠∏⁸

─ ⅜№╕╡⌐╙ ↄ⁸ ⅝ ─ ╩╙╠∫≡ ╠∆ ─ ╙∫√™⌂™ ⅜

╣≡™╢⁹ ≢ ╙⅜ ⌐ ⇔╪≢™≡╙⁸ ╠⌂™┤╡│№╕╡⌐ ∞⁹ 

│ ─ √∟⅜ ↓⇔√─≢⁸ ─ ⌐╟∫≡ ∆═⅝≢⁸ √∟⌐

╛ ─ ╩ ⇔≈↑≡│⌂╠⌂™⁹ √∟⌐│ ╩ ⇔ↄ ∑⌂╙─≤⇔≡ ⇔≡╒

⇔™≤ ℮⁹ √∟│ ≢ ╩ ╦∫√⅜⁸ √∟─ ╠⇔─ ≢ ⅝≡™ↄ

│ ═⌂⅛∫√⁹╙℮ ⁸ √⌂ꜟⱠ♇◘fi☻ ╩ ⅎ≡╖╟℮⁹ 

 ⅜ ⌐ ╩ ┘⁸╕√⁸ ╙ ⌐ ╩ ═╢╟℮⌐⁸ ⌂ ╩

∑⌡┌⌂╠⌂™⁹ ╩ ─ ⌐╟∫≡ ∆╢─≢│⌂ↄ⁸ ⅜ ⌐ ∆

╢ ╩ ∑╢↓≤⌐╟∫≡⁸ √∟⅜ ╩ ⇔⁸ ─ ╡ ╩ ⌐ ™ ⅝⁸ⱨ□

fi♃☻♥▫♇◒ ⌂ ⌐ ⅛℮╟℮⌐ ∆═⅝∞╤℮⁹ 

 

1.  ─  

◌ꜞꜚ◓─ │⁸ ≢╙№╡ ⌂ ─ ∞⅛╠⁸ ─ ╩⇔⌂ↄ≡╙⁸┤≈℮─

⅝ ╩⇔≡™╢↓≤⅜ ≢№╡⁸ ╩ ╢≤™℮⁹№╠╝╢ ─ ≢⁸┤≈℮⌐ ⇔≡

╠∆∞↑≢╙ ─ ≤™℮↓≤⌂─∞╤℮⁹ ╙⅛╙⅜ ≢⁸ ⌂ ╩ ⌐ ∫≡⁸

└√∆╠ ⌂ ╩ ╠╣≡⁸╕∞ ⅎ╢ ╙◗Ⱶ≤⇔≡∕─ ↄ╩ ≡ ╢ ─ ╩

◌ꜞꜚ◓─ ╦╡⁸ ™ ⅎ╣┌ ─ ≤ ⇔≡╖√⁹ ₁─ ╙⁸ ≤⇔≡─

┘≤∆╠╙⁸ │ ─╟℮⌐ ╦╣≡™╢⁹ ╠⇔™ ⅎ─ ╙⁸ ─ ⅜ ⅞╣

┌№∫↕╡ ≡╠╣≡™ↄ⁹ │ ╩ ⅝≡⅝√⅜⁸ ⇔≡⅝√ ╙ ⁸ │

ↄ⁸ √∟⌐∆╠ ↕╣≡∆←⌐ ≡╠╣╢⁹ ─ │∆≢⌐ ⌂≥≤™℮╙─⌐│

⅜⌂ↄ⁸↓─ │∆≢⌐ ≤⌂╡⁸ ─ │ ⌐ ↕╣╢ ⌐ ∆╢⁹ 

ⱷꜟה◑Ⱪ♁fi ─ ₐⱤ♩ꜞ○♇♩ₑ╩ ⇔┬╡⌐ √⁹ │ ╩ ─ ⌂

⌐ ╠∑╢⁹ ─ ™ ╛ ⌐╟╢ ─ ⇔ ™↕ⅎ╙⅔∙╕⇔™─⌐⁸

≢№╢ ⁸ ╩╙ ⌐ ∆╢⁹ ╛♫▬ⱨ≢ ↕╣╢─╙ ∞⅜⁸ ⌐

⌐↕╣⁸ ⌐ ─╟℮⌐ ↕∑╠╣╢─│⁸ ≢№╡⁸ ≢№╢⁹

⌐ ↕╣╢─│№╕╡⌐⅔∙╕⇔ↄ⁸≤≡╙ ∞⁹ ─ ⌐ │ ∞≤ ∂≡™╢ │

™⇔⁸↓╣╕≢─ │ ╩ ⌐ ╠╣╢↓≤⅜ ⅛∫√⁹⇔⅛⇔⁸↓╣⅛╠│ ╘≡

∆╢ ≤─ ╩ ╘≡ ⇔∆╢↓≤⅛╠⁸ ╩ ∆╢ ─№╡ ╩ ╡⁸
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⁸ ─ ⌐ ↑√ ─ ╩ ╘╢═⅝∞⁹ ⁸ ─

─ ⌐╟∫≡⁸₈ ⁸ ⁸ ₉╩ ∆╢⁸ ─╕╕─ ⇔™ ╠⇔⅜≢⅝╢ ─

╡ ╩ ╡⁸↓╣╩ ⅎ╢ ╩⇔≡⅔⅝√™⁹ 

♅▫flכ◄◦◒꜠▪ 1985 ─ₐ Ⱳ♃fi ⅛╠╖√ Ί ꜡◦▪─ √∟─ ₑ⌐

↕╣≡™╢ ↄ─ √∟─ ⁸ ⌂ ⌐ ™⌂⅜╠⁸ ℮∂≡ ⅝ ┘√ ─

│ ─ ╩ ⌐ ╠╣≡™╢⁹↓─ ⌂ↄ⇔≡⁸ ─ │ ↕╣ⅎ⌂™⁹

│ ℮⁸₈ ╩ ╣≡⇔╕℮ │ ╩ ╖╕∆⁸∕⇔≡ ─ ╙ ╖ ⇔╕∑╪⁹

≢ ∆┌╠⇔™ √∟│ √∟≢∆⁹ ⌐ ∟√ ⌐ √∟╩≥℮ ∫≡╛∫

√╠™™─≢⇔╞℮ ∕─ ╛ ╩≥℮ ∫≡╛∫√╠™™─≢⇔╞℮ ∕─ √∟┌⅛╡≢

⌂ↄ⁸ √∟─ ╛ ╩ ₁─ ╗↓─ ╩≥℮╛∫≡ ∫√╠™™─≢⇔╞℮? ≥╙

╩ ≤ ┘ ≤ ┌⌂™√╘⌐₉≤⁹  

≤⇔≡ ⅝√ ⁸♃ꜟ♄♇◦הⱴ♃כ◗╛♩☻▬ꜝ◒ה☻◙כ☺⁸ ⱶכꜝ─ fl

▫◦ꜙ♯ ─ ╙⁸ ⁸≤╙⌐ ≢№╡⌂⅜╠⁸ ≤⇔≡─ ─ ╩ ⌐ ╡⁸

≤⇔≡ ─ ⁸ ⌂™⇔ ⇔√⁹ 1946 ⅜ ℮╟℮⌐⁸₈ ─↓─ ─ ⌐

↕╣√╙─⅜ ₉╩⁸∆⌂╦∟ ─ ⌐⅔↑╢ ╩ ∆╢ ─ ≤⇔≡─⁸₈

┼─ ₉≤∆╢─⌂╠⁸ ≤│↓─↓≤⅛≤╙ ∫√⁹ ─ ╩ ≤⇔≡

⇔⁸∕╣≢╙⁸ ┘ ╡ ╢ ─ ⌐ ─ ╩ ™∞∆↓≤⅜ ⌂─∞╤℮⅛⁹

╡≤ │ ⌂∫√ ≢№╡⁸ ╡│ ⅝≡™╢℮∟⌐№╢⅛╙⇔╣⌂™⅜⁸ │ ⌐ ∆╢

╕≢⌂™─∞╤℮⅛⁹ ≤│⁸₈ ⅛╠ ⇔≡ ⌐⌂╢↓≤⁹ ─ ⅛╠ ↕╣≡

─ ⌐ ∆╢↓≤⁹╕√⁸ ↕╣╢═⅝ ─ ⁸ ₉≤№╢ ⁹ 

∕╣≢│⁸ ≤│ ⅛⁸₈ ⌐│⁸ ╩╙∫≡ ⅛╩∆╢↓≤⌐ ( ה ⌂≥)

⅜⌂™↓≤⁹ │ ─ ─ ≢ ⇔≡™╢⅛╠⁸ ⌂ ─ │ ⌐│⌂

™⁹ │⁸ ≤⌂╢ ─ ה ⌐╟∫≡ ∆╢⅛╠ ─√╘⌐ ה

╩ ∆╢↓≤│ ─ ≢№╢⁹↓─ ≢─ │⁸ ה ─ ─ ╩ ∂≡

↕╣╢⁹▪ ⁹▬ ─ ⁹► ₉ ⁹↓─ ╩ ⌡≡╖╢≤⁸

⅜ ⌐⌂™─⌂╠⁸ │ ─ ╕≢⌂™≤™℮↓≤⌐⌂╢⁹ ≢│⁸₈►

₉⌐ ⇔≡↕╠⌐ ⇔⁸₈◌fi♩⌐⅔™≡│⁸ ⅜ ⌐ ↕╣∏⁸ ⌂

⌐ ∆╢↓≤≢⁸ ≤ ⁹◘ꜟ♩ꜟ⌐⅔™≡│⁸ │ ≢№╡⁸⇔√⅜∫

≡ ⌐ ─ ┼≤ ™╠╣≡⅔╡⁸∕╣ │ ≤⌂╢₉≤ ⇔≡™╢⁹ 

│ ה ≤⇔≡⁸ ≢ ⇔√ ₁╩ ↔⇔√ ⁸ │ ⌐⌂∫≡⁸

─ ╩⌂ↄ⇔⁸ ─ ⌐ ≠ↄ ⅜ ⇔√⁹ⱨ꜡ⱶ 1941 │ₐ ⅛╠─ ₑ─

⌐⅔™≡⁸₈∆⌂╦∟ │⁸ ⌐ ╩№√ⅎ╢≤ ⌐⅛╣╩ ⇔≡™√

─ ⅛╠│ ⌐⌂∫√⅜⁸ ─ ⁸∆⌂╦∟ ─ ⌂⁸ ⌂⁸╕√

⌂ ─ ≤™℮ ⌂ ⌐⅔↑╢ │⁸╕∞ ⇔≡™⌂™≤™℮↓≤≢№╢⁹

│ ⌐ ≤ ≤╩№√ⅎ√⅜⁸ ╩ ⌐⅔≤⇔™╣⁸∕─√╘ ╩ ⌂

⌂╙─⌐⇔√⁹↓─ │√ⅎ⅜√™╙─≢№╢⁹⅛╣│ ─ ⅛╠─⅜╣≡ ⇔™

≤ ╩ ╘╢⅛⁸№╢™│ ─ ≤ ≤⌐╙≤≠™√ ⌂ ─ ⌂ ⌐ ╗

⅛─ ⌐ ╠╣╢⁹Ν⌂−⌂╠⁸ ⅜⌂− ⅛╠ ⇔╟℮≤∆╢─⅛╩ ∆╢

↓≤⅜⁸ ⌂ ╩ ⇔╟℮≤∆╢∆═≡─ ─ ≢№╢⅛╠₉≤ ═≡™╢⁹ 

ⱨ꜡ⱶ─ ⅛╠∆╣┌⁸ │ ⅛╠ ⇔⁸ ╩ ∆╢ ╩⇔╟℮≤⇔⌂™╟℮

∞⁹↓╣⅜ ─ ╩ ⇔⇔⁸ⱨ꜡ⱶ│ ⁸♫♅☼ⱶ─♪▬♠╩ ╦╣√⁹

ⱥ♩─ │⁸ ⌂ↄ≤╙⁸№╢ ≢─ │ ╘≡⅝√⁹ⱨꜝfi☻ ─╘↨⇔√

ה ה ⌐│ ≤⇔≡ ⌂ ⅜№╢⁹ ≤ │ ╩ ⅎ⁸

≤ │♩ꜝfi☻הⱤכ♁♫ꜟ⌐ ⅛℮⁹↓─ ⌐ ╩™⅛⌐ ∆╢⅛⅜⁸ ─ ⁸

⌂─≢№╤℮⁹ 
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─ ה ─ ↕⅛╠ ─ ─ ⁸ ─ ↕⌐ ⅛℮ ─ ⅜ ┼─

╡ ⌂─∞╤℮⅛⁹ ╦╣⌂™ ⅜ ⅛⁹⇔⅛⇔⁸ ה ╠⌐ ╦╣╢─╙⁸╛│╡

⌂─∞╤℮⁹ ╦╣⌂™─⅜ ⌂╠⁸╛│╡ │ ⌐ ⇔≡ ⌐⇔⅛⌂™─⅛╙⇔╣

⌂™⁹∆═≡ ⌐ ∆ ⌐│⁸ ╙⌂™ ⁸ ─↓≤╙⁸ ─ ╙⌂™─∞╤℮⁹∞⅛╠⁸

∕↓⌐ ╢╕≢⌐⁸ ╩ ⇔≡⅔ↄ⁹ 

⁸ ╛ ⅜ ─ ⁸☻ⱳכ♠ ╛ ⅜ ⌂≥≤ ⅎ╠╣⁸ ⁸ ╛

⅜ ╡ ╘√≤ ↕╣⁸↓─╟℮⌐ ⅜ ⇔≡™╢↓─ │⁸a ╙──↑ ₑ  

1997 ⌐ ≡ↄ╢▪◦♃◌⅜ ℮₈◌Ⱶ ⇔₉─ ∞⁹ ₁↕ⅎ╙ ≤⇔≡ ⇔√

─⌐⁸ ⅜ ╩ ╢↓≤│№╡ⅎ⌂™↓≤∞⁹ ╛ ─ ╛ ╩ ╘ ⅎ╢↓≤

│≤≡╙ ™↓≤∞⅜⁸₈ ₉─ ╩ ∆╢₈ ⁸ ─ ₉⌂≥≤™℮─│ ─ ╡ ┬∫

√ ™ ⅜╡≢⁸ ─ ∞⁹ 

─fi♁כ♪.J ─☺♇꜠◌הⱴ♇Ɫכꜙ◦ ⱪ꜡◓ꜝⱶ≢⁸ ∆╢ ⌐└√∆╠ ╡⁸ ™

≡╙╠℮⁹ │ ↄ∞↑⁸∕─ ⁸ ⇔ ≤ ⅝ ⅜ ⇔⁸ ∂╟℮⌐∆╢⁹↓╣│╕↕⌐♩

ꜝfi☻הⱤכ♁♫ꜟ⌂ ∆╢ ∞⁹↓╣⌐│ 4  №╡⁸2 3 ╒≥≢ ⌐ ╡⁸

⅜ ≢⅝⌂↑╣┌ ∆╢⁹ │⁸ ╙⅔╠∏⁸ ╖─ ╩ ╘ ╪≢™√⅜⁸ ⌂

⅜Ɽכ♫♩כ╩ ⇔ ≡ↄ∞↕∫√⁹∕↓≢⁸ ─╟℮⌂↓≤╩ ™≡™√∞™√⁹ ⌐

≈™≡ ⁸₈ ╢═⅝ ₉⌐≈™≡ ⅎ≡™╢⁹ ╩ ™⁸ ⇔≡™╢ ─ ⅛╠

⌐ ⅎ√ ₁⅜ ™╢─⌐⁸ │ ═ ╩ ⌐⇔≡⁸ ─ ◗Ⱶ╩ ⇔≡™╢⁹

─ ⅝ ─ ⅛╠ ═╠╣╢ ⌐№╢ ╛ │⁸ ≤ ╛ ∆╢ ╩ ╪≢⁸

⇔√─⌐⁸ │ ╠─ ╩ ⇔≡™⌂™⁹ ╩ ⌐ ≡ ╡⁸ ≤

╩ ⅎ√ ╖ ⅎ GMO ╩ ∫≡ ⇔≡™╢⁹ ╩ ∫≡⅔⅝⌂⅜╠⁸

⇔ↄ ⇔≡ ═⌂™≢⁸↔╖⌐⇔≡™╢⁹ ↓╣⅛╠ ╕╣╢ ─ ⅛╠ ╩ ⌐

⇔⌂™─│ ⅜ ⇔≡™╢↓≤∞⁹ ≥╙─ ⌐│ ⅜№╢↓≤╩ ⇔≡⅔ↄ═⅝∞⁹  

 

2. ─   

4 ≈─ ꜚ◓ yuga  

─ ⁸ ╩≥℮ ⅎ≡™ↄ─⅛⁹ ⁸ ╙ⱥfi♪▲ ╙⁸ │ ⅜ ∟≡⁸

⌐ ⅛℮≤ ∫≡™╢⁹◐ꜞ☻♩ ╙ ─ ⌐ ⅎ╟≤⇔≡™╢⁹ꜚ ◓ ⌐⅔↑╢⁸

─ ┼─ ∞≤ ℮⁹⇔⅛⇔⁸ ╛ ╩ ⅎ√ ∂╢═⅝ ∞≤⇔√╠⁸

─ ⌐│ ┘ ⅜ ╢─≢№╤℮⁹ ╡ ╢ ⁸a ⱴꜘfiכꜝ ♫ꜘⱴכꜝ ₑ ♠ꜟ

⁸☻כ♄◦ 2003 ⌐ ⅛╣≡™╢╟℮⌂⁸ ╢ √⌂ ⌐ ⅎ≡⁸ │ ╩ ⇔

√╠╟™─∞╤℮⅛⁹ ≈─ ╠⅛ⱴꜘfiכꜝ⁸│≥◓ꜚ ∆╢≤⁸ ─╟℮⌐ ═≡№╢⁹ 

₈◌ꜝ☻ Ⱪ◦ꜙfi♦▫│⁸ ⅜∆√╣≡ ⅜│┘↓╢ ─ ╩⁸⌂⅔╙ ∫╔ↄ  

⅝≈≠↑╢⁹ │ ⅛╠ ╩ ™ ╢↓≤⇔⅛ ⅎ╕∑╪⁹ ─ ╖⌐│↑∫⇔≡ ⅎ≡╛

╤℮≤│⇔╕∑╪⁹ ⅜ ⌐ ╡≈↑╠╣⁸ ⅜ ⌐ ─ ╩ ™∏╡ ∫≡™╢⅛╠≢∆⁹

⅜ ≥╙√∟⌐ ⅎ╢↓≤≤ ∫√╠⁸≥℮∆╣┌√╠┤ↄ ═╠╣╢⅛≤™℮⁸ ─↓≤

┌⅛╡≢∆⁹ ⌐ ╩⅝⅛∑╢─│⁸ ─ ≢∆⁹ ╩ ∆╢╙─│ ⌐™≤╕⅜

⌂ↄ≡╙⁸ ─ │ ≢∆⁹ ⌐│⁸ ⁸ ⁸ ⅜ ₁ ╣╕∆⁹ ⅜≤╣∏⁸

ↄ─ ₁⅜ ⇔╖─℮∟⌐ ⅎ≡ ⌐╕∆⁹ ─⇔╣⌂™ ⅜⁸ ↄ─ ₁╩ ⇔╘╕∆⁹

⌂≥≤™℮ │⁸≥↓╩ ⇔≡╙ №√╡╕∑╪⁹ ⌐⁸ ⁸ ⁸ ╩ ≈╙─

│ ≢∆⁹ ╩ ╦∏⁸ ╙⅜ ≢ ™╩⇔╕∆⁹ ⁸ ⁸ ⁸ ⁸ ⅜

╦⅜╙─ ⌐│┘↓╡╕∆⁹ │ ⇔⁸ ≤ ≤ ─ ⇔╖≢⁸ ₁│ ⌐ ⇔╕∆⁹

⌐│ ⅜ ⇔╕∆⅜⁸ ≈∞↑ ⌂ ⅜№╡╕∆⁹ ⌐ ╩ ↑√ │⁸ ∆╢↓

≤⌂ↄ ─ ⅛╠ ↕╣╢↓≤≢∆⁹ ─ ◘♇♥ꜗꜚ◓⁸ ₁─ ♠꜠♃ꜚ◓⁸

─ ♪▪Ɽꜟꜚ◓⌐⅔™≡│⁸ ⁸ ⁸ ─ ╖ ⌡≢ ℮∂≡ ╠╣╢ ⅜⁸
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◌ꜞꜚ◓⌐ │√∞ ─╖ ╩ ⅎ╢∞↑≢ ⌐ ╠╣╢─≢∆⁹ ─ ≢№╢◘♇

♥ꜗꜚ◓⌐ ⅝╢ │⁸ ╠∏ ⁸ ≢№╡╕∆⁹ Ɫꜞ fl▫◦ꜙ♯ ╩

∂⌂⅜╠⁸ │ ╣⌂ↄ ─ ╩ ∫≡ ⌐ ╡╕∆⁹ ─♠꜠♃ꜚ◓⌐ ╗

₁│⁸ ⌐ ⌐ ╖⁸™∫↕™─ ╩ ⌐ ≡╩ ⇔⌂⅜╠ ─ ╩ ⇔≡╙╠™

╕∆⁹ ─♪▪Ɽꜟꜚ◓ ⌐ ⅝╢ ⱶכꜝ⁸│₁ ─╖ ╩ ⌐ ⇔≈≈⁸ ╩ ╡

ⅎ╢─≢∆⁹∕─╒⅛⌐│⁸™⅛⌂╢ ╙№╡╕∑╪⁹↕≡⁸ ─ ◌ꜞꜚ◓⌐≈

™≡ ⇔╕∆⁹↓─ ⌐│⁸√∞ ⌐ Ɫꜞ ─↔ ─ ╩ ™ ⅎ╢∞↑≢⁸ ⅝≤

⇔ ↑╢╙─│╖⌂ ₁≤⁸ ╩ ╢↓≤⅜≢⅝╢─≢∆⁹ ⌐│ ⁸ ⁸ │ ⅎ

≡╕∆⁹ ⌂ ⅜№╣┌⁸ ⌐╕↕╢ ╖ ⅛⌂⁸ ↕╣√ │⌂™─≢∆⁹ ╣─

⌂™ ⁸ ⁸ ⁸ ─ ⅜№╕⌡ↄ ∟╦√╢≤⅝⁸↓╣⅜ ─ ⁸

─ ◘♇♥ꜗꜚ◓─ ≤⅔ ↄ∞↕™⁹ ≤⇔≡ ⅜ ─ ╩ ⌐⇔⁸ ╖ ↄ

⌐ ╠∆─⅜⁸ ♠꜠♃ꜚ◓─ ≢∆⁹ ─ ⌐ ≤ ⅜ ∆╢─⅜⁸

♪▪Ɽꜟꜚ◓─ ≢∆⁹ ⁸ ⁸ ⁸ ⌐ ╕╣⁸∞╣╙⅜ ≤ ⌐↕™⌂╕

╣≡ ╙ ╕╢≤⅝⅜⌂™─⅜⁸ ◌ꜞꜚ◓─ ≈ ≢∆⁹₉  
ₐꜝכⱴꜘfi ╩e ⇔√ 2002 │ ≢ ─╟℮⌐ ∫≡™╢⁹₈ ↓─ }

⅜⁸≥℮⇔≡╦⅜ ≢│№╕╡ ╖╠╣⌂™─⅛⁸∕╣⅜ ≢⌂╡╕∑╪⁹∕─ ╩ ⅎ╢

≤⅝ ─ ⁸ ⌐│∂╕∫√ ⁸ ⌐ ℮ ─ ≤▪☺▪

─ ⌂≥⅜⁸╕∏ ⌐ ⅛┘╕∆⁹ꜝ ⱶכ │⁸ ╩ ╗∆═≡─ ⌐ ╩ ⅎ≡⁸

─ Ⱪꜝfiⱶ≤ ↕∑╢↓≤╩ ─ ⱶכꜝ⁹∆╕⇔≥ ꜗ☺♇ꜝⱶכꜝ⁸│

≤™℮ ─ ╩ ⇔≡⁸ ⁸ ⁸ ⁸ ⁸ ⌂≥─⌂™ ─ ╩ ⌐

↕∑⁸ ⅜ ⅝√№≤ ╩└⅝≈╣≡ ─ ┼≤ ╡╕∆⁹╕↕⇔ↄ ⁸ ⁸

⁸ ╩╙√╠∆⁸ ╖─╘≢√™ ─ ≤ ⅎ╕∆⁹●fi☺כ⅜ ⇔√

─   ⱶꜝ♇☺ꜗ⌐╒⅛⌂╠⌂⅛∫√─≢∆⁹₉כꜝ─↓⁸╙
↓℮⇔≡╖╢≤⁸ ◌ꜞꜚ◓│≤≡╙≈╠™ ∞⅛╠↓∕⁸ ⌂ ↕ⅎ№╣┌⁸

╩⇔⌂ↄ≡╙ ≢⅝╢╟℮≢№╢⁹↓℮│ ╦╣≡╙⁸ ⌐ ╩ ╠╣⁸ ⁸ ⌐ ╡

≈⅛╣⁸ ⌐ ╕╣≡ ⌐ ╠∆⁸ ─ ─ ≢│⁸ ⌂ ⌐ ╢↓≤│⁸≤

≡╙ ⌂↓≤≢│⌂™⁹└√∆╠⁸ ⁸ ⱶכꜝ│™╢№ ╩ ╘╢

↓≤≢⁸ ≢⅝╢≤ ⅛╣╣┌⁸ ≢⅝╢─⅛╙⇔╣⌂™⁹  

  

≤│⁸ ⅜ ™√ ⇔™ ⅎ⅜ ≢ ╦╣ ⇔≡ ╢ ⅜™╢ ─ ⅔

⅜↓─ ⌐⅔╠╣√ ⅜ ⅞╢≤⁸ ⌐ ⅎ⅜ ╦╣≡╙ ∞↑⅜ ⌐ ╢∞↑≢

╢ ⅜™⌂™ ─ ↕╠⌐ ⅜ ≡⁸↕╠⌐∕─ ⁸ ╙ ╙ ≤⌂╡ ⅜╕∫

√ↄ ╦╣⌂™ ─ ∕─ ─ ⅜ ╢≤∆╢ ─ ╩ ℮╟℮∞⁹ ─

◌ꜞꜚ◓⌐ ∆╢≤ ⅎ╠╣╢⁹ ⅜╛⅜≡ ⅎ╢≤─ ⅎ │ ┼─ ≢№∫√≤

⅛╣≡™╢╟℮∞⅜⁸ ╛ ⌂≥⁸ ─ ↕⅜ ╩ ℮╒≥⌐⌂╢≤⁸ │ ╣

⅜√ↄ⁸▬fi♪╛ ≢│ ⌐ ↄ≤╠╦╣╢ ₁╙№∫√⁹ ⌐⁸ ⌐⅔↑╢ ─

─ ╕╡│⁸ ⅜ ⇔⁸ ⅜ ↄ╟℮⌐⌂∫√ 11 ≢⁸ ─ ╙ ╕╡⁸

⅜ ─ ╩ ™≡™∫√⁹ ≢╙⁸ ─ ⁸ │ ─ ≤⇔≡⁸₈

⌂╒╙≡ ╩≤←⁸™│╪╛ ╩╛₉≤⅔∫⇔╚∫≡™╢ ₐ ⁸e 1991⁹

─ ⅎ≢│⁸ ⅜ ⇔√™─│⁸ ─ ⁸ ≢№╡⁸ ─ ╩ⅎ⌂

™ ─ ─ ≢│⌂™⁹ ─ │ ⌐ ↑╠╣╢═⅝╙─≢№∫≡⁸ ⌐

╢═⅝╙─≢│⌂™⁹∕⇔≡⁸∕─ ⌐ ⅛∫≡ ╠╣√ ┘│⁸╕√ ⌐ ⅎ╠╣╢═⅝≢№╤

℮⁸≤ ═≡⅔╠╣≡⁸≤≡╙ ∆╢⁹ 

│ 40 ⁸ ⌐ ╘≡⁸ ≤ ─ ⌐ ⌐ ╘√⅜⁸ ↄ─ ⌐ ⅎ╢↓

≤⌂≥⁸ ─ ≢╙⁸ ⌐╙≤≡╙ ┌⌂⅛∫√⁹ ⁸ ⅎ⁸ ⅎ╠╣╢ ≢│⌂ↄ⁸
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┘√™ ⅜ ╠ ┬ ↓≤⌐↕↕╛⅛⌂ ⁸ ∆╢↓≤⅜⁸ ─ ∞≤ ∫√⁹≤

≡╙ ∆╢ │⁸₈ │ ╙ √∏⌐↕┤╠┤⁹ ─ ─ ╩╟ↄ╟ↄ ∏

╣┌⁸└≤ⅎ⌐ ⅜√╘⌂╡⁹₉ ⅛⌐⁸ ╙ ╙⁸ ─ ≢№╡⁸ ⅝ ≢№╡⁸

│™╢│∏⅜⌂™⁹ ⅛╠∆╢≤⁸ ╩ ╣⌂™√╘⌐⁸ ™ │ ≢№╢⅜⁸ ╩ ┬

⌐│ │™⌂™⁹  ⅜⁸ ⌐ ╩ ╘⁸ ⌐√≥╡ ↄ╙─⌂─∞╤℮⁹

ↄ ⇔≡⁸ ≢№╢↓≤╩ ╢↓≤≢⁸ ⌐⁸ │ ─ ⌐ ↄ ⅜╢⁹ ↓

─↓≤│♩ꜟ☻♩▬─ ⌐ ⇔≡™╢≤ ⇔√⁹ ─ ⅜ ─ ╩ ↄ⇔√™≤

⌐ ⇔╖⁸ ─ ⌐⌂∫≡⁸ ⅜ ┌∏⁸ №╢™│ ⌐ ╢╕≢⁸

│⌂™≤ ™ ∫√⁹ │ ╙ ⌐ ⇔⁸└≤ⅎ⌐ ─ ⌐⅔↑╢

─√╘≢№╢≤ ⅎ≡╖√⁹  

─   

⅜ ↕╩ ⇔⁸ ╛ ⅜ ⇔ↄⱩꜝ►fi ╩⇔≡™╢⁸↓─◌ꜞꜚ◓─

─ ⌐⁸ ⌐│ ╦╡⅜№╢≤™℮ ╩ ⅎ⁸ ╩ ∆╢ ⅛⌂ ─

┼─ ╩ ⇔√™⁹ ╠ↄ◐ꜞ☻♩ ≢№∫√ ─ ⌐ ⇔≡⁸ │◐ꜞ☻♩╩

⌐⇔⁸◐ꜞ☻♩ ─ ─╙≤⌐⁸ ↄ─ ≤╡╦↑ ─ ╩ ≤ ≢ ∫≡⅝√⇔⁸ 

╙ ∫≡™╢⁹2000 ╡ ™≡⅝√⁸↓─ ─ ⌐⁸ ≤  Homo sapiens 

│≥─╟℮⌂₈ ─ ₉╩ ↑╢─∞╤℮⅛⁹ ─ 1 ╩ⱴꜞ▪ ─╙≤≢ ↔⇔√─

╖─ │◐ꜞ☻♩ ≢│⌂ↄ⁸ ─ ╡≤ ⌐ ∆╢ ─ ╩ ⌐ ∆╢↓≤│

⌂⅜╠ ≢№╢⁹ ⌂ ╩ ≢№ⅎ≡ ╩ ╘╟℮⁹₈ ─ ₉⌐≈™≡│

⌐⅔™≡ ⌐│ №╢⅜⁸⅔⅔╟∕⁸ ─ ─ ⌐│ Ɫꜟⱴ◕♪fi ⅜

↓╡⁸ │ ⁸ ⌐ ⅛╣⁸ │∆═≡ ┘⁸ │ ╦╣╢ ╩ ⇔≡™╢╟℮≢

№╢⁹↓─╟℮⌂ ⌐│ ╦╡⅜№╢≤™℮ │⁸ ╛ ≢ ⅜ ⇔ↄ ⌂

⌐⁸ ╛ ⌐ ╩ ╘╢ ⅎ ≢№╢⁹₈ ─ ₉⁸₈ ₉⁸₈◌ꜞꜚ◓₉⌂≥│∕

─ ⅎ⌐ ∫√╙─≢№╢⅜⁸ ⌐⁸◐ꜞ☻♩ ≢╙ ≢╙⁸◐ꜞ☻♩─ ⌐╟∫≡∆≢⌐

│ ↕╣√≤⅛⁸ ─ ⌐⅔™≡↓∕ ™⅜№╢≤─ ⅜№╢⁹ 

∕╣≢│⁸ ≤│≥─╟℮⌂ ⌂─≢№╤℮⅛⁹ ⌐╟╡ ⌂╢⅜⁸ ╛

⌐ ∆╢≤─ ╙№╣┌⁸ ╛ ⌐ ↄ⁸№╢™│ ↓∕⅜ ≢⁸ ╩ ⅛∑≤─

ⅎ╙№╢⁹ ⌐ ─ ≤─ ╙№╢⁹◐ꜞ☻♩ ≢─ ≤ ⱶכꜝ☻▬⁸ ≢│ ╩

™√ ⅜ ─ ╩ ╢ ⌐ ↄ⁹↓─╟℮⌂ │ ⌂ ⅛╠│ ⇔⌐ↄ™⅜⁸

│ ⌐╟╡ ╩ ╢↓≤⅜≢⅝╢≤╙ ⅎ╠╣╢─≢⁸ ─ ⌐│ ™ ╩╙∟

√™⁹ 

ⱨ◒◦ⱴ 1992 │ₐ ─ ╦╡ₑ─₈ ⌐ ↕╣╢ ─ ₉≤ ⇔√ ⌐⅔™≡⁸

₈Ⱬכ◕ꜟ⌐ ∟ ╢↓≤⅜ ⌂╙℮ ≈─ │⁸Ⱬכ◕ꜟ─ ⅜⁸ ─ │

⌐ ™≡™ↄ─⅛⁸∕╣≤╙╦╣╦╣│╙℮∆≢⌐ ─ ⌐ ⇔≡⇔╕∫√─⅛≤™℮

╩ ⅎ╢√╘─ ╖╩ ⅎ≡ↄ╣╢⅛╠≢№╢⁹ ─ ה ─ ⅜ ─

⌂ ╩ ─└≤⅛↑╠╙⌂™╒≥ ↕∑≡™╢≤∆╣┌⁸ │∆≢⌐ ╦╡╩ ⅎ≡™

╢≤ ∂≡╙ ⇔ ⅎ⌂™─≢№╢⁹ ─ ⌐ ≈ │⁸ꜞⱬꜝꜟ⌂ ⅜

⅛≈ ≢№╢≤ ╘╢∞╤℮⁹⅛ↄ⇔≡ ⅜ ─ ╩ ∆↓≤⌐⌂╢⁹ ⌂─

│ ─ ╩ ∂≡ ⅝ ∫≡⅝√⁸√∫√ ≈─ ⌂™⇔│◦☻♥ⱶ╩ ╘╢↓≤⌂─

∞⁹∕⇔≡⁸ ─ ╩™⅛⌐⇔≡ √∆⅛≤™℮⁸ ─ ╩ ∆╢ ⅜№╢

⅛≥℮⅛⁸╕√⁸ ╩ ╡ ↄ ─ ⌐ ⇔ ⇔≡™ↄ ⅜№╢⅛≥℮⅛≤™℮ ⅜⁸

↓↓≢─ ─ ≤⌂╢⁹₉≤ ⇔≡™╢⁹  

│⁸ ⌐ ╦╡│⌂ↄ⁸ ◌ꜞꜚ◓─ ⌐⁸ √⌂ ◘♇♥ꜗꜚ◓⅜ ┘ ╡ ╢

≤™∫√ ┼─ ⁸ ─ ⌂ ⅜ ↄ≤─ ╩≤╡√™⁹ ∆╢

⅜ ─ ≤∆╢─⌂╠⁸↓─ ╩ ⅎ╢√╘⌐⁸ ─ √∟│ ╩ ⇔√╠╟™─∞
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╤℮⅛⁹ ≈─ ≤⇔≡⁸ ⌐ ⌐ ⁸ ∆╣┌ ⇔≡╕≢ ╘√  

convenience ┼─ ╩ ⌐ ⇔≡⁸ ↕╩ ⇔╗ ⅛⌂ ╠⇔⅜  resilience ╩

╘≡⁸  transition ╩ ≡ ─ ≤⌂╢─∞╤℮≤ ⅎ ╘≡™╢⁹  

4 ⌂  

╕∆╕∆ ⌂ ─ ╖⌐ ⅛∫≡™╢╟℮≢⁸ ⌐⌂╡⁸ ╘≡ ⅝ ╛ ╠⇔┬╡╩

ⅎ╢╟℮⌐⌂∫√ ₁⅜™╢─∞╤℮⅛⁹ │⁸ ה ה ⌐ ℮⌐│⁸

│ ∞≤ ╩ ↕∑╢↓≤╩ ╘√™⁹ ⌐ ⅎ┌₈ ⅎ⌂™ꜘ♠₉⌐⌂╢↓≤∞⁹

√∞⇔⁸ ╛ ⅜₈ ⅎ╢╙─₉│ ≢ ╠⌂ↄ≡│⌂╠⌂™⁹ 

∕↓≢⁸₈ ⅎ╢ ⅎ⌂™ꜘ♠₉╩ ─ ⌐√≤ⅎ≡╖╟℮⁹╙∟╤╪ │ ⇔№

╢⅜⁸∕╣│≤╡№ⅎ∏ ⌐ ™≡⅔ↄ↓≤⌐∆╢⁹ │ ⌐ ═╠╣╢√╘⌐∞↑ ⇔≡

⅝√─≢│⌂™─≢⁸ ╙№╣┌ ╙№╢⁹∕╣╩ ⅜ ≤─₈ ₉≢⁸ ⌐ ═

╢√╘⌐ ⇔√ ─ ╩ ≤™℮⁹╙∟╤╪⁸ ⌐│ ╛ ⁸

⌂≥─√╘─ ╛ ⁸ ⌂ ╙№╢⅜⁸↓↓≢│ ⅛╡ ↕─√╘⌐ ⌐

⇔≡ ╩ ╘╢⁹ 

─ꜞfi◗╛▬♅☺◒│™ↄ╠≢╙ ≢∕─╕╕ ═╠╣╢⁹ │ ⇔⌂╠ ≢╙ ═╠╣

╢⇔⁸ ∆╣┌√ↄ↕╪ ⇔ↄ ═╠╣╢⁹ │ ⇔⌂™≤ ═╠╣⌂™⁹ │╒≤╪

≥ ≢│ ═╠╣∏⁸ ⅛⇔≡⅛╠ ∆╢⅛⁸ ⌐│ ⅝╙™╢⁹ │ ה ⇔≡⅛╠⁸

⇔≡ ═╠╣╢╟℮⌐⌂╢⁹ ∆╢⌐⁸ │ ⅜⅛⅛╡⁸ ⌐│₈ ⅎ⌂™ꜘ♠₉⌂─

∞⁹ 

 ↕≡⁸ ─ ╩ ═╛∆↕─ ⌐ ⇔≡╖√⅜⁸ ╛ ⅛╠╖╢≤⁸∕─ │

⌐⌂╢⁹╕∏⁸ ⅛╠ ╢≤⁸ ╛ │ ╡╛∆™⁸ │ ↄ╠™│⌂╪≤⅛

≢⅝╢∞╤℮⅜⁸↕╠⌐ ╛ │ ∆╣┌ ⅜≢⅝╢⁹⇔√⅜∫≡⁸ ⅛╠╖

╢≤⁸ ⁸ ⁸ │ ⅜ ↄ⁸ ╡╛∆™⇔ ™⁹ ⁸ ≤ │⅛⌂╡ ≢⅝⁸ ↄ

⌂╡⁸╟╒≥ ⌐╦√∫≡ ≢⅝╢⇔⁸ ╙ ≢№╢⁹ 

 ∆═≡─ ⅜ ⌐≤∫≡ ≢№╢⅜⁸ ה ─╟™ ⅜ ↕╣╢⌐

╪≢⁸ ─ ╣│ ⅛╠⁸∕╣╩ ⅎ╢ ⅝⌂ ╩ ⇔≡⁸ ╛ ╩╙≈ ╩

↕∑√⁹ ╩ ╢ ₁⌐╙ ∆╢ ⌐╙⁸ │ ≤⇔≡ ⌂─∞⁹∟⌂╖⌐⁸◐ⱦ

│☺fi◑☻◌fi─ ─ ≢№∫√⁹ │⁸ ⅝╢ ≤⇔≡ ∆╢↓≤∞↑≢│⌂ↄ⁸↕╠

⌐ ╩ ⇔√ Ɽfi◖ⱶ◑⁸▬Ⱡ⁸♩►⸗꜡◖◦⅜ ≤ ╠─ ─ ╩ ╘⁸

╩ ∆╢ ↑─ ⌐⌂∫≡™╢⁹↓↓⌐ ─ │

⌐ ╩⇔≡™╢─∞⁹ 

 ↓╣╠⌐ ⇔≡⁸◐ⱦ│ꜚכꜝ◦▪ ─ ⁸♪▬♠≤ ≢ 8,000 ─

⅛╠ ⇔≡™╢⁹ ⇔™ ⌂ ╩⇔≡™╢ ∞⁹ ╙ ™⇔⁸ ∏⇔╙ ⇔™ ₁─

≢│⌂⅛∫√⁹ ╙⅜ ⇔ↄ ⅝╢√╘⌐ ═⁸ ╩ ╘√ │⁸™╦╝╢ ⌐ ↑

╩ ╢↓≤│⌂™─∞⁹ ⌂ ≢│⌂™⅜⁸ ≢╙ ≢ ⅜ ⌐ ⅝╢√╘─ ≤

⇔≡ ⅝ ⅜╣≡™╢⁹ ─ ₐ ₑ ─ ⌐│⁸▪꞉⁸◐ⱦ⁸ⱥ

◄─ ⅜ ⇔≡№╢⁹ 

◐ⱦ⌂≥─ ╩ ∆╢↓≤│ ╘≡─ ≢╙╒≥╒≥⌐≢⅝⁸ ─ ╙ ≢⅝╢⁹⇔

⅛⇔⁸ ⁸ ⁸ ╡⁸ ⌂≥─ ≢⁸ ─ ╙ ╙№╕╡⌂™─≢⁸∆←

⌐ ⅝ ╕╢⁹ ⌂ │⁸ ⅝─╕╕ ↄ─∞⁹∕℮∆╢≤ ╙≢⅝⁸ ⇔ⱳ♇ⱪ╙∆

╢⁹ ≢┤╢ⅎ┌⁸╙℮↓╣≢ ═╠╣╢⁹ ≢╙⁸⸗fi◗ꜟ≢│Ⱶꜟ◒♥▫⌐ ╣≡↓╣ ⱱכ

כ♃Ᵽכ꜠ ╩ ═≡™╢⁹↕╠⌐⁸ ≤⅛ ≢⅝≡╙⁸≈⅞─ │≥─╟℮⌐ ∆╢⅛∞⁹

◐ⱦ─ ╙▬Ⱡ⌐ ╠∏√ↄ↕╪№╢⅜⁸↓℮⇔√ ⌂ ⅜ ↕╣≡™⌂™─≢⁸

≡ ⇔≡⇔╕℮⁹▬Ⱡ≤ ∆╢⅛⁸ ≡⅛╠◘ꜝ♄⌐ ⅎ╢⅛≢│⁸№╕╡ ⅜⌂™⁹

⌐⅔↑╢ ─ ↕╩ ≤⇔≡ ⇔⁸ ∑⌡┌⌂╠⌂™⁹ 
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↓℮⇔√ ┘⌐ ╢ ⌐⁸≥─╟℮⌐ ™⁸ ─ ┼≤ ⅛℮⅛∞⁹◐ⱦ─╟℮

⌐ ⅝╢↓≤∞≤ ─ ╓↑ ≢ ™≈™√⁹ ⌐│₈ ⅎ⌂™ꜘ♠₉⌐⌂╣┌╟™─∞⁹ ╩

⌡╢≤⁸ ↄ─ ╩ ╗─≢ ∫≡™╢↓≤╛ ─ ⅜№╡⁸≈™ ╩ ⇔⅔⇔╚═╡⅜

⅞≡⁸╙⇔⅛⇔√╠⁸╕╢≢ ∆╢⅛─╟℮⌐ ─ ╩ ™≡™╢─≢│⌂™─⅛⁹

─ ╩√∞ ↄ═⅝∞╤℮⁹ │ ↕⌂™≢⁸ ⅝ ∆─⅜ ™⁹ │ ⅛↨╢╩ ⌂™⅜⁸

│ ╕⌂ↄ≡╙ ╗⁹ ╖√™ ∞↑⅜ ╘┌╟™⁹ ⁸ ╩ ╕⌂™ ⅜ ™╟℮∞⅜⁸

∕╣╙ ─ ≢⁸ ⌐≢⅝╢↓≤│ ♀Ⱶ≢ ⌂ ─ ╩∆╢↓≤∞⁹

⌐ ∆╢ PC ⱷ⁹∞─╙⌂℮╟─ꜟכ ⅜⇔⌂™─≢⁸™∟™∟ ⌐ ⅛↕╣⌂ↄ≡╙╟™⁹

⅝⌂ ⌐ ╘┌╟™⇔⁸ ⱷכꜟ≤⇔≡↔╖ ⌐ ╣≡╙╟™⁹ 

∕╣∙╣⌐ ⅝ ⅜№╢⁹ ─ 3─ │ ™⌂╠℮ה ≢ ╠∆↓≤⌐⇔⁸ ─

⅝ ™╩ ↄ∆↓≤⌐⇔√⁹ ─ ⅜ ≡╢⇔⁸∕╣╟╡╙ ─ ⅜ ╣⌂™℮∟

⌐⁸ ╩ ⇔≡⅔ↄ↓≤│⁸ ⌂ ─√╘⌐ ─ ─ ╛ ─ ╩ ∫√

↓≤┼─ ⌂ ≢№╤℮⁹╕√⁸╒⅛↔≤⌐ ╦╢╟╡╙⁸ ╩ ⇔≡⁸ ≢⅝╢╟℮

⌂ ╩∆╢↓≤⅜ ─ ┘≤─√╘⌐ ≈─∞╤℮⁹∕℮™℮ ⅝ ╩ ┬↓≤⌐⇔√⁹  

5 ⌐₈⅔╦╡₉│№╢─∞╤℮⅛ 

™≈╕≢╙ ─ ╩ ╘⌂⅜╠⁸ ⌐│≤℮⌐ ⅜╡╩ ⅞≡™√⁹ ┼≤ ⅛℮

─№⅜⅝─╟℮⌂ ⅜ ╡ ↑≡™╢⁹↓╣│ ─ ╦╡─↓≤⌂─∞╤℮⅛⁹ ╘≡⁸

⅜ ℮⌐⁸ ─ ◌ꜞꜚ◓│╝∫√╡≤ ╣⌂∏╖⁸ ⅛⌂ ┼≤ ⅛℮╟℮⌐⁸ ⌂

┼─ ⅜ ╕╣╢─≢│⌂™─∞╤℮⅛⁹ │ ≤╙ ™ ⅎ╠╣╢⁹

│ ⌐⁸ ⅜ ╦╡⁸⅛⌂╡ ⌂ ≢╙№╢⁹⇔⅛⇔⁸ │↓╣╩ ≤

⇔≡⁸ ─ ⅜ ╩ ∆╢ ≤ ↕∑╢⁹ ╢╟⌐ⱶ♬▫►כ♄ ≤⇔≡

─ ≢│⌂ↄ⁸ ─ ≢─ ≢№╡⁸ ─ ≢№╡⁸ ─ ⅛↑─ ⌐

╟╢╙─≢│⌂™⁹ 

⌐│ 5 ⅜№╢⁹↓╣╠│ ⁸ ⁸ ⁸ ⁸ ≢№╡⁸

⅜╡─ ≢─ ™ │⌂⅔ ╩ ╘≡ ℮↓≤⌐╟∫≡ ∟ ╠╣╢⁹ ╦⌂ ╩┬≈↑

℮ ™│ ₁╩ ┼≤ ⅛╦∑⌂⅜╠⁸ ⌐ ╩┤↕⅞⁸ ╣╢╟℮⌐⁸ ™─ ⅜

∆╢⁹ ₁│ ╠ ⅝╢ ╟╡╙⁸ ⅎ╠╣╢ √≤ⅎ┌ ⱶכ◕ ⌐ ╩

⌡╢⁹ ⅛╠─ ≢№╢⁹ ≢⁸ ╩≤╠ⅎ≡⁸ ⁸ ⁸ ⌐≈⌂→╟℮≤∆

╢ ⌐ ⅎ≡│™╢ ─ ⅜ ╕╡⁸ ⌂ ╩ ╘╢─╩ ⇔≡⁸ ⌂

⅛╠ ╟ↄ ╩ ↑┌⁸ ∂⌡╪ ⁸ ─╕╕─ ⇔™ ╠⇔⌐ ≠↑╢⁹ 

─ │ ╛⅛⌐╝∫ↄ╡ ╣⁸ ⌐⁸ ─ ╩ →⌂⅜╠⁸ ┘ ⅜ ╢ ⇔

™ ╩ ⅎ╢∞╤℮⁹ ₁─ │↓↓⌐№╢⁹⇔⅛⇔⁸ │ ⌂ ⅜ ╩ ∫≡™╢⁹

ↄ─ ╩ ⁸ ⅜ ꜟⱣכ꜡◓⁹╢∆ ╩ ╪≢⁸ ◖fi◓꜡ⱴꜞ♇♩⁸

⅛╠⁸ fi כ▼♅⁸ ⌐ ╩ ⌡≡™╢≤⁸ ╛ ╩╙ ↕╣≡⁸≥╪≥╪ ≢⌂

⇔⌐⌂∫≡⇔╕℮⁹ │ ╩ ™⁸ ≤⌂╡⁸ ⌐ ∆╢⁹ ⌂ ⌐

⇔ ⅞╢↓≤⌐╟∫≡⁸ ⁸ ≤⇔≡─ ╩ ⇔ↄ ↕∑╢⁹ ─ ≤

╙⁸ ⌐ ⇔≡™ↄ⁹↓╣│ⱥ♩≤⇔≡ ─ ⌐ ∫√↓≤⌐⌂╢⁹ ↄ─ ₁│

⅜ ⌐ ╗ ™↓≤≤ ⇔≡™╢╟℮∞⅜⁸ ─ ╩ ═┌╦⅛╢╟℮⌐⁸Ɫ▬Ɽכ⸗

ꜟⱨ◊◦☻⅛╠⁸ ⌂ ⁸ ⁸ ≤⇔≡─ ┘─ ⌐ ⅛∫√↓≤╙№∫√⁹

⁸ ╩ ⇔√ ↄ─ √∟│ ─ ⌐ ⌐ ↕╣⁸╕√⁸ ╩ −╠╣≡⅝√⁹

⌐│⁸ ↕⌂™ ⁸ ↕╣⌂™ ⅜№╢≤ ⌐ ⌂ ╩ ⇔√™⁹ │

⇔™╙─≢│⌂™⁹≤≡╙ ™⁸ √╠⇔™⁹ │ ⌐ ╠⌂™⇔⁸ ⅝ ╢↓≤│⌂™⁹ ─

│⁸ ⌐╙ ⅎ⌂™ ╩ ╦∆≤⁸ 1971 │ ™≡™√⁹ ─ⱶכ◕⁸≡⇔√

≢⁸Ᵽכ♅ꜗꜟ⌐ ╛ ╩⁸ ─כ♃♬⸗╩₁ ─ ≢ ∆╢↓≤│⁸ ⌐≥─╟℮⌂

╩╙≈╙─⅛⁹ ─ ╩ ∆╢ ─ ⌐ ╘≡╒⇔™⁹ ╩ ⌐ ⅎ╢↓
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≤│ ≢│⌂ↄ⁸ ╩ ⌐ ⅛╦∑╢─│ ⌂ ≢⁸↓─ ╩╟ↄ∆╢√╘─

⌐ ╦╡│⌂™─∞╤℮⁹ 

╟╡ ⅝ ™⌐ ⅛∫≡ ⅎ ⌂ↄ╝∫ↄ╡≤ ╩ ∆╢↓≤∞⁹ ┼─ ⁸ ═ ┼

─ ╩ ∫√ ─ ⁹╟╡ ↄ╩ ™ ℮─≢│⌂ↄ⁸╟╡ ↄ⌂╢╟℮⌐ ™ ℮

↓≤∞⁹ ╩ ╕∏⁸ ╩ ∑∏⁸ ∕─╙─╩ ⌐ ⅝╢⁹ ─ ╠⇔╩╒≥╒≥─

↕⌐ ∆╢⁹∆⌂╦∟⁸ ╢╩ ╢⁸ ⁹ ╩ ∑∏⌐⁸ ⌂ ⌐ ⇔

↕╣⁸ ⇔⌂™↓≤≢№╢⁹ ⌂ ↕╩ ⇔⌂↑╣┌⁸ ╠─ ╩╙∫≡ ⇔

⌂↑╣┌⁸ ⌐ ∆╢⁹ ⌐ ℮ ─ │⁸ ⌂ ─ ⌐╟╡⁸ ↕

╣╢⁹ ⌐ ╩ ╘≡⁸ ╠⇔─ ╛ ╩ ╣⌂™╟℮⌐ ↄ ⅜№╢⁹ ─

⁸ ה ╩Ᵽכ♅ꜗꜟ⌐ ╘╢─≢│⌂ↄ⁸ ╩ ℮ ⌐ ∆╢═⅝≢№╢⁹

╩ ╡ ⇔≡↓∕⁸ ╙ ╙ ⌐ ⅝⁸ ╠⅜∆═≡╩ ↕∑╢ ⁸ ⅝╢ ⇔╖⁸↓

╣╠⅜ ≤⇔≡№╢⁹ │⁸ ╩ ╦⌂™⁸ ⌂∏⌐⁸ ⅝ ─ⱶכ◕╢ ┌⅛╡

≢│⌂™⁹ ╩ ⇔╙⇔⌂™ │⁸ ─ ⌐№╢⁹ √⌂ ≤ ≤─ ™╩ ╘≡ ⌐

≡╖╟℮⁹ ⌐ ™⁸ ╩ ⇔ↄ⁸ ⇔ↄ ↔∆√╘─ ꜟⱠ◘fi☻⁸ ≤⇔≡ ⅝╢

│╕∞ ≢⅝╢⁹   

 

2  ≤│ ⅛   

─ ≢ ↕╣╢™ↄ≈⅛─ │⁸ ⌂ ה ─ ⅜№╡⌂⅜╠⁸ ⇔╛∆ↄ⁸

≤ ⌐ ╩╙√╠⇔≡™╢─≢⁸↓↓⌐ ╩⇔≡⅔⅝√™⁹╕∏⁸₈ ₉

⅜ ⌂≥≢ ⁸ ⌐ ⅎ⁸ ⅎ╠╣╢↓≤⁸ ⁸₈ ₉│ ⁸ ⌐ ┬

↓≤╩ ⇔≡™╢⁹ ─ ╩ ╘≡⁸₈ ה ₉≤ ∆╢↓≤╙№╢⁹

│ ╠ ┬ ↕╩ ⇔≡⁸ ⌐ ─ ╩ ™≡™╢⁹ ⌂₈ ₉│

╩↕╠⌐ ∆╢↓≤╩ ⇔⁸ ⌂₈ ₉⅜ ╩ ╗╟℮⌐ ↑≤╘╠╣╢─≢

╟╡ ╕⇔™ ≤⇔≡ ∆╢ ⅜№╢⁹⇔⅛⇔⁸₈ ₉─ ⅜ 1987 ─ ≤ ⌐ ∆

╢ ⁸ ⌐ ™╠╣≡™╢ ≢№╢⁹ ⌂₈ ₉│ 1997 ⌐♥◘꜡

♬◐≢ ↕╣√⁸ꜚⱠ☻◖─ ≤ ⌐ ∆╢ ↄ ™╠╣╢╟℮⌐⌂∫√⁹

│ꜚⱠ☻◖─ ⌐ ╩ ∆≤≤╙⌐⁸2005 ⅛╠ ↕╣√ ₈ ⌂ ─√╘─

─ 10 ₉⌐ ∆╢ ה ≢╙№∫√⁹₈ ₉│ ⌐

↕╣≡™╢╟℮⌐⁸ ⅜ ⌐ ↕╣⁸ꜞ◘▬◒ꜟ⅜ ⌐ ╗ ─↓≤≢⁸ ⌐≤

≡╙ ≢№╢─≢⁸ ⌂ ─ ≤ ≠↑╢↓≤⅜≢⅝╢ 2005 ⁹ 

 

1.   

⁸ ─ ─ ─ ⁸○♂fiⱱכꜟ⌂≥ ⌂

⅔╟┘ ─ ─ ⁸ ⌐╟╢ ↄ─ ⅜

⌐⌂∫≡⅝√⅜ ─ ─ ⌐⅔™≡⁸ ╩ ═∏⁸╕√⁸ ┌⌂™ ⌂™⇔

↓∕⅜ ─ ≢│⌂™⅛≤ ⅎ╠╣╢⁹ 

│⁸ ╩ ℮↓≤⌐╟∫≡ ≤ ╩ ⇔⁸ ⌂ ╩ ∆╢

√╘⌐⁸ ╩ ↕∑⁸⌂⅔ ⌂ ╩ ╘╢╟℮⌐ ⅔╟┘ ╩ ⇔

∆╢ ≢№╢⁹ ≤ ╩ ⇔ ה ⌐ ⌂ ┼─

╩ ⇔≡ ↓╣⌐ ≠ↄ ≤ ─ ╩ ≤⇔≡™╢⁹↓─√╘─ ╩

ⅎ╢ │ ⇔™ ≢№╢ ─ ≢ ↕╣╢⁹ │ ─ ─ ≤⌂

∫≡⅝√ ─ ≢№╢ ≤│╕∫√ↄ ⌂╢ ⁸∆⌂╦∟

╩ ⇔≡⅔╡⁸∆≢⌐⁸ ╛ ≢│ ╡∏⁸ √⌂ ╩ ╡ ╘≡™╢⁹⇔

√⅜∫≡⁸ │ ╩ ┬≤│ ⅛╩ ⌂ ↕≤ ↕╩╙∫≡ ⇔≡ ≤⇔≡─

╩ ⌐ ∆═⅝ ⌐ ∫≡™╢⁹ 
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─ ⅔╟┘ ─ ╩ ⇔√ ⌐╟╡ 2014a ⁸ ─

⁸≤╡╦↑⁸ ─ ≤ ≤─ ≠↑⅜ ≢№∫√⁹⇔√⅜∫

≡⁸ ─ ─ ⌐ ∆╢ ⌐╦√╢ ─ 2012⁸ ╠2013

│ ╩ ∆╢√╘─ ≢№╢≤ ⅎ╢⌐ ∫√⁹↓─ ╩ ⌐ ⅎ≡ ⌐╦

√╢ ╩↕╠⌐ ה ⇔⁸ ◌ꜞ◐ꜙꜝⱶ≤⇔≡ ╩ ⅎ⁸ ⇔≡⁸

⌂≥⌐⅔↑╢ ◌ꜞ◐ꜙꜝⱶ≢ ╩ ↕∑⁸↓╣╠─ ╩ ∆╢⁹↕╠⌐⁸

↓╣╠─ ╩ ╕ⅎ≡⁸ ◌ꜞ◐ꜙꜝⱶ ⌐ ╩ ≠↑⁸ ≤⇔≡

↕╣╢ ╩ ╘√™⁹ 

 

2.  ◌ꜞ◐ꜙꜝⱶ 

─ │ ─ ⌐ ∆╢ ≤⇔≡№╢┌⅛╡≢│⌂ↄ ╟╡ ⌐│

╩ ⅎ≡⅝√ ╩ ∆╢↓≤⌐№╢⁹ⱬ○◓ꜝכ♪ ⁸ ─

│ ⌐ ∆╢ ⁸ ⁸ ⁸ ╛ ⌐ ∆╢ ⁸ ⅔╟┘ ≤

↕╣≡⅝√⁹ ≢│⁸ꜚⱠ☻◖⅜ ⇔≡™╢₈ ⌂ ─√╘─ ₉≤™℮ ⌂

─ ⌐ ╩ ≠↑╢ ⌐№╢⁹↓─ │ ╩ ─ ≢

ↄ ∆╢↓≤╩ ╘≡⅔╡⁸ ⌐ ◌ꜞ◐ꜙꜝⱶ╩ ≠↑╢⌐│ ─

─ ╩⁸ ─ ⌐⅔™≡ ≤ ⅔╟┘

⇔⁸ ∆╢ ⅜№╢⁹↓╣╕≢─ │ ⁸ ⁸↔

╖ ⌂≥╩ ⌐ ⱪ꜡◓ꜝⱶ≤⇔≡ ℮ ⅜ ↄ⁸ ─ ╖─ ≢─

ⱪ꜡◓ꜝⱶ─ ≠↑╩ ⇔≡↓⌂⅛∫√⁹ ⁸ ◌ꜞ◐ꜙꜝⱶ ╩ ⇔⁸

ⱪ꜡◓ꜝⱶ─ ╩ ∆╢≤≤╙⌐⁸ ⱪ꜡◓ꜝⱶ╩ ⇔≈≠↑╢↓≤⅜

╘╠╣≡™╢⁹↓╣╠─↓≤│ ה ⅔╟┘ ⌂≥⅜ ™ ∫≡

⌐ ∆═⅝≢№╤℮⁹ 

 

3.  ⌂ ─√╘─  

 ╩ ⌂ ⌐╟∫≡ ⇔≡╖╢≤ 1957 ⌐ ⅜

╩ ⇔√ ⅛╠ ≢│ ⅜ ╕╡ 1970 ⌐▪ⱷꜞ◌ ─

1975 ⌐ ─ ⱬ○◓ꜝכ♪ ─ 1977 ⌐

♩ⱦꜞ◦ 1990 ⌐ 1992 Ⱡꜗ☺♦ה○ꜞ⌐

▬꜡₈ ≤ ⌐ ∆╢ ₉ 1993 ⌐ 1997 ⌐♥◘꜡♬◔

⁸2002 ⌐│ꜜⱢⱠ☻Ⱪꜟ◓₈ ⌂ ⌐ ∆╢ ₉ ≤ ↕╣≡⅝

√⁹ 

⁸ꜜⱢⱠ☻Ⱪꜟ◓─ ⌐⅔™≡ ⅜ ⇔√ ₈ ⌂ ─√╘─ ─

10 ₉─ ≤⇔≡ │ ∆╢↓≤⌐⌂╤℮⁹ │ ╩ ╛

─ ⌐⅔™≡ ∆╢╟℮⌐ ╘⁸ ⌐ ∂√ ╩ ⇔≡⅔╡⁸╕√⁸

⌐ ↕╣√ 10 ⌐╙ │ ⅎ╠╣≡™╢⁹ │₈ ─

ↄ╠⇔ ₉╩ ⇔≡ ╩ ⌐ ╩ ╘√ ╩ ™⁸╕√⁸

≥╙◄◖◒ꜝⱩ ╙ ⇔≡™╢⁹ √⌂ ⌐ ≠⅝ │ ╩ ⇔

≡ ↓╣╠─ ≢ ה ─ ╩ ⇔≡™╢⁹ │ ה ─ ⌂

╩ ⌐ ∆╢√╘⌐ ≢╙₈ ה ₉─ ╩ ⇔√⁹

╩ ┬↓≤⅜ ─ ≢№╢↓≤⌐ ≠ↄ≤⁸ ─ ⁸ ╙ ╙ ™ ⌐ √⌂

╩ ╘╢↓≤≢№╤℮⁹ 

⌂ ─ │ ⅛⁸ ⌂≤↓╤⅛╠ ⅎ≡╖√™⁹╕∏⁸ ═ ⅜⌂ↄ≡│≥℮

⌐╙⌂╠⌂™⁹ ⅜╒⇔™⁹ ⅜ ╡ ≈ ⅜№╢⁹ ┘≤ ┘─ ⅜™╢⁹ ≢⅝╢

⅜™╢⁹ ⌂ ⅜№╡⁸ ≢№╢⁹ ≢ ⅜№╢⁹ ─ ╩ ↑╠╣╢⁹



14 

 

─ ⅜№╢⁹ ╩ ⅎ┌ ╡⅜⌂™⅜⁸↓╣∞↑№╣┌⁸ ⌂ ─ ≢ ⌐ ⇔ↄ

⅝≡™↑╢⁹↕╠⌐⁸ ⌂ ⌐ ⅝ ╕╣≡ ⅝≡™ↄ√╘⌐│⁸⅔ ⅜⌂™≤ ⅎ⌂

™ ╙№╢─≢⁸↓╣╩ ╢√╘⌐ ╠⅛─ ⅜╒⇔™⁹ ╩ ⅎ╢√╘⌐│

╩ ⅎ╢ ╛ ⁸ ─ ╩ ↑╢ ⁸ ⌐ ╩ ⇔≡ → ╘

╢ ⁸ ╛ ⁸ ↄ─ ⌐ ∆╢⌐│ ╙ ≢№╢⁹√∞⇔⁸╕∏│ ₁

─ ⅜⌂↑╣┌ ⇔ↄ ⅝≡™↑╢ │↓↓⌐│⌂™≤ ℮⁹ 

 

 ╩ ∆╢√╘⌐⁸►◐Ɑ♦▫▪≢ ─ ╩ ⇔√⁹ ⁸ ⁸ ─

⁸ꜜⱢⱠ─ ⁸ ⁸ ⁸Ɫꜟⱴ◕♪fi⁸ ⁹ 

 

 
1 ⱠⱤכꜟ─◄fl▼꜠☻♩≤Ɫ꞉▬─  

 

 

2 ⱠⱤכꜟ─ꜝⱴ ─ ≤ ─  
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2  ┬↓≤─  

│√ⅎ∏ ─ ╩ ╕⌡┌⌂╠∏⁸ 

√∟⅜↓╣⅛╠ ╖ ╪≢╝ↄ⁸ 

™╕∞⅛∫≡ ╙ ╪∞↓≤─⌂™ ⇔™ ─ ≢™⅛⌐ ╩ ⇔⁸ 

∆═⅝⅛╩ ⌠═⅝ ⅜ ╙™⌂™⅛╠⁹ 

♩ꜟ☻♩▬,L.N.  

1  ─ ─  

─ ≢™╦╝╢ ⅜ ╩ ⅛∑╢╟℮⌐⌂∫≡ ⌐ ⇔ↄ⁸ ∞⌐ ⇔™

⅜ ↕╣⁸ ─ ⅜⌂↕╣⌂⅜╠╙⁸ ⌂ ─ ╩ ℮ ─ ⅛╠

⇔⅝╣≡™⌂™⁹ ─ⱬⱦהכⱩכⱴכ≢№╢ │ ╩ ─≥⅛⌐ ↑√

≤ ℮⅜⁸∕╣≢╙⁸∕─ ↕╛ ↕⌐│ ⅜™⅛⌂⅛∫√⁹⇔⅛⇔⁸ ─ ₁│

╠∕─ ╩ ⅎ╢≤⁸ ─ ╩ ⅎ∏⌐ ╣≡⇔╕℮⁹ │ ╩ ╘⁸ ─

┘⌐ ∆╢╟℮⌐ ⅎ ↑╢↓≤╩ 10 ─ ╦╡ ⌐ ⇔≡™√─≢⁸╙∟╤╪⁸ ≢

╙ ⅜ ╩ ⅛∑≡™╢↓≤⌐ ⇔≡│™⌂™⁹ 

™╦╝╢™™ ⌐ ╡⁸ │™™ ⌐ ╡⁸╘≢√⇔╘≢√⇔≤ ℮╟℮⌂ │ ⌐│

№╡ ⌂™ Ⱪꜞfi♩fi 2009⁹ │ ⅛≢ ⇔™ ⁸ ≢ ⌂↓≤⅜ ™⁹ ⅜ ⌐

∆╢↓≤─ │↓↓≢│⇔⌂™⅜⁸ ╙ ╙ ⌂ ╩ ≥╙√∟⌐ ∑

∏⌐ ╩ ⅎ⁸ √∟⅜ ⅛⌂ ╩ ↔∑╢╟℮⌐⁸ ╠ ─ №╢

⌐ ≤℮≤∆╢ ╩ ╕⌂™≢╒⇔™⁹ 

─ ─ ⁸ ™ ⅎ╣┌⁸ ⌐ ∫√ ─ ─ ≢№╢ ─ √∟─ │

₁⌂ ─ ⅜ ™⁹√≤ⅎ┌⁸ ≤ ⇔≡⁸ ╛ ⌐ ∆╢ ╡⅜ ⇔ↄ ™≤

⅜♃כ♦─ ↕╣≡™╢ 2009⁹ ≢№╢↓≤│≤≡╙ ™↓≤≢│№╢⅜⁸ ╙

⅜ ≢№╡⁸ ∂≡ ⅎ╢ ─╟℮⌐ ⌐│ ─ ╩ ╦∑√™⁹ ↄ┌⅛╡≢ ⅜

⇔≡™╢─⌂╠⁸ ╠ ⇔⁸ ┘⁸ ⅎ⁸ ∆╢ ╩≈ↄ╣┌ ™⁹ ⅜ ≢℮╦↕

⌐ ╦↕╣╢─⌂╠⁸ ⌂ ╩ ═╢╟℮⌐⁸ ≤ ≢ ⁸ ≢⅝╢╟℮⌐∆╣┌╟

™⁹ ≢∆←⌐◐꜠╢─⌂╠⁸ fi◓∆╣┌╟™⁹♬כ꜠♩⌐℮╟╢≡ ≢∆←⌐№⅝╠

╘≡⇔╕╦⌂™≢⁸√ↄ╕⇔ↄ ∆╢⁹ ⅜ ⌂╠⁸ ─ ⁸ ⁸ ╩ ╢↓≤

≢№╢⁹↓℮⇔√↓≤│⁸☻ⱳכ♠≤ ∂⁸ ⅜◓fi♬כ꜠♩─₁ ≢№╢⁹ ⁸ ⁸

≢ ⅜ ™ ⌂ ╩ ⌂ ⌐⇔√™≤ ⅎ╢─│ ╩ ≤⇔√

⁸ ─◓fi♬כ꜠♩─ ⌐№╢⁹ 

 

2  ≤⇔≡─  

ⱥ♩≤⇔≡╙∫≡ ╕╣√ gene│⁸ ⁸ ⅔╟┘ ⌂ ⌐╟∫≡ ⅝⌂

╩ ↑⁸↓─ ⌐⅔™≡ ⱥ♩│ ╩╙∫√ ┼≤ ∆╢⁹ ⅜ ⌂ ╩ ╢

⌐│⁸ ⌂ ─ ≢ ⌐╦√∫≡⁸ ⌂ ╩ ┘⁸ ╠⇔ ─ ╩∆╢↓≤⌐⌂

╢⁹↓─√╘⌐⁸ ─ ⌐ ≠⅝⁸ ⌐╦√╢ ⌂ ┘─ ≤⇔≡ ELF

╩ ⇔√ 2012 ⁹↓╣╠ ─ ─ │⁸ ─ ─ ⁸∆⌂

╦∟ ─ ╩ ≤∆╢ ─ ⌐ ∆╢ ⅛╠ ↓∫≡⅝√╙─≢№╢⁹⇔√

⅜∫≡⁸↓─ ─ ⅛╠∆╢≤⁸ ⌐⅔↑╢ ≤ ─ ╦╡№™≤⁸

⌐⌂∫≡ ↕╣√ ≤ ⌂ ─ ⁸⅔╟┘ ≤ ╩ ╘≡─ ה ╩

⌐ ∆╢ ─ ⅜ ≢№╢⁹╕√⁸ 1973 1990 ╙⁸₈ │ ─

™ ⌐ ≠ↄ ╩ ≤⇔⌂⅜╠╙⁸ ⅜ ⇔≡ↄ╣√ ╩ ┘⁸∕╣≤─ ≢⁸

╩⅛↑≡ ─ ╩ ⇔⁸ ─ ⅎ╠╣√ ⌐ ╩ ⅎ⌂⅜╠⁸ ≤⇔≡─

─ ╩ ⌐ ⇔≡™ↄ─≢№╢⁹ │ ─ ⌐ ╦╢ ≢№╡⁸ ╩
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⌡≡ ⇔≡™ↄ ─ ⌐ ⇔≡ ↕╣╢ ≢№╢⁹⇔⅛⇔⁸ │⁸ ⌐╟╡⁸

│ ⌐≤∫≡ ⌂╙─⌐⌂╡⁸ ═┌ ┬╒≥⌐ ╠⇔↕╩ ℮╟℮⌐⌂∫≡™╢⁹₉

≤ ⇔≡™╢⁹ 

1 ─  

≤│ ⌐ ⌂╙─≢⁸ ─ ≤ ─ ≤│ ⌐№╢⁹ ⅜

─ ≢ ─ ╩ ⁸ ∆╢↓≤≢ meme╩ ⇔≡⁸ ⌐ ⇔≡⅝√─≢№╢⁹

╕√⁸ ≤│ ─ ⌂ ≢№╡⁸∕╣│№╢ ⌐ ╦╢ ─ ⁸ ⁸

⁸ ⁸ ╩™℮─≢№╢⁹⇔⅛⇔⁸ ≤≡╙ ─ ≤ ⌐⁸ ╕╣ ∟√ ⌐

∑⌡┌⌂╠⌂™─≢⁸ │ ─ 1 Homo sapiens sapiens≢№╢↓≤╩ ╣╢═⅝≢│⌂

™⁹ ⅜ ≢№╢ │ ─ ╛ ⅛╠ ≢№╢↓≤│≢⅝⌂™─⌐⁸↓─ ⅜

╪−╠╣≡™╢ 1963 ☿fi♩☺ꜛꜟ☺ ♪ꜟכ◓1970⁹ 1977 ╙₈ ⌐ ∆╢╕≢⁸

│ ⌐╕⅛∑⁸ ⌐│ ⅛∑⌂™ ⅜ ™⁹ ⇔√ ─ ⌂╡ ⅜ ⅎ╢

─↓≤╩ √∟│≢⅝╢⁹⇔√⅜∫≡⁸◌ꜞ◐ꜙꜝⱶ│ ─ ⌂ ⌐∕←℮╟℮⌐

⇔⁸ ⌂╙─≢╟™─∞⅜⁸ │ ─ ╩ ⇔⌂↑╣┌⌂╠⌂™₉≤ ═≡™

╢⁹ 

↕╠⌐⁸ 1979 ╙₈ ≤⇔≡─ ⌐≈™≡⁸ ─ │⁸ ≤│ ⌐⁸

≤™℮⁸ ≢ ⌂⁸ ─ ⇔™ ╩ ⇔√↓≤≢№╢⁹ │ ⌂ ⅜ ∆╢≤

™℮ ╩ ╡⁸ √∟∞↑─ ≤ ╩ ⌐⇔√ ∕╣√ ╩ ⇔ ╘√⁹ ╛

⅜ ╩ ⌐⇔⁸ ╩ ∆╢≤™℮ ─ ⌐⌂∫≡⇔╕∫√₉≤ ⇔√⁹ ⌂ ∞

↑ ⅝ ╩ ╗ ╩ ⇔≡ ═╢ ⅜ ─ ≢№╢⁹≤↓╤⅜⁸ ⌐⅔

↑╢ ─ ₁─ ⁸ ⁸ │⁸ ─↓≤│ ∑∏⁸ ⌂ ↕╩

╘╢ ≢№╢⁹≤╡╦↑⁸ │ ⅜ ⇔ↄ ™⌐╙⅛⅛╦╠∏⁸ ⌂ ↔╖

№╢╙─ ╩ ⇔⁸ ≤⇔≡─ ╩ ⇔ↄ ⇔≡™╢⁹↓╣│ ╛ ⌐╙ ┬

⌂ ≢⁸ ─ ⁸ ╛◄Ⱡꜟ◑כ ⌐╙ ⅝ↄ⅛⅛╦╢↓≤≢№╢⁹ 

№╢╙─╩ ⅛⌐∆╢≤™℮ ─ ╢═⅝ │⁸ ─ ⌂ ≢№╢⁹

ꜚfi◓ 1950 │⁸₈ ⌐⅔↑╢ ─ │№╕╡⌐ ⇔ↄ⁸╙│╛≈™≡™↑⌂ↄ

⌂∫√ ╩│╢⅛ ⌐ ╡ ⇔≡⇔╕∫√⁹ │ ⇔ↄ ╕╣≡ↄ╢ ⌐ ─╙─

≤⇔≡ ⅎ╠╣≡⅔╡⁸ ╩ ≠↑╢ ─℮∟⁸ ≤ ─ ╩ ⇔≡™╢ ≢№╢₉

≤ ═≡™╢⁹╕↕⌐⁸ │ ≤⇔≡ ─ ⌐ ∫≡™╢─≢№╢⅜⁸ ⅛╠│╢⅛

⌐ ↨⅛∫≡⇔╕∫√ ─ ↄ│↓─↓≤⌐ ≢№╢⁹ 1986 ⌐╟╣┌⁸₈ ≤

≤─ ─ ╣ ™─ ⌐ ─ ⅜ ⇔⁸ ≤ ╩ ↄ╙─⌐⌂∫√⁹

⅛╠╖╣┌⁸ │↓─ ─ ╩ ≡ ╡⁸ ⅜ ≤─ ╩ ∫≡⁸ ╩

╡ ≡≡ ⇔⁸ │ ⌐⌂∫√⁹↓╣╩ ⇔≤∆╢─│ ─ ╡≢⁸↓─╟℮

⌂ ╩ ╡ ╢√╘⌐│⁸ ╩ ╗ ─ ╩≈ↄ╡№→╢ ⅜ ╘╠╣

╢⁹₉ 

│⁸ ⅜ ⌐↓─ ─ ╩ ∆╢ ─ ∞≤ ⅎ╢⁹ 

2 ≤₈ ─ ₉ 

─ │ ≢№╢◖fiⱧꜙכ♃כ⌐ ↄ ∆╢↓≤⌐╟∫≡⁸◖fiⱧꜙכ♃

כ ⅔╟┘ ⌂≥ │ ⇔√⅜⁸ ⌂ ╛ │ ─ ⌐№╢⁹╕√⁸

⌐ ═╢ ─ ╩ ∆╢ ╙ ─ ⁸ ╣⁸ ⌐ ╦╠⌂™⁸⌂≥⌐╟

╡ ⇔ ⇔≡™╢ 2010 ⁹↓℮⇔√⌂⅛≢⁸ 1985 │⁸₈ ה ─ ─

│ ─ ╩╙√╠⇔≡⅝√─≢⁸ ⌐ ╦╢ ╩ ∂╢ ⌐│ ─ ╩╙

∂↨╢╩ ∏⁸↓─ ≢⁸ⱥ♩─ ⌂ ≤⇔≡ ─ ╩ ╠⌡┌⌂╠⌂™⁹₉

≤ ═≡™╢⁹ 

↓─ ⌂ ─ ⌐╟╢ ╩ ⌐ ↄ√╘⌐│⁸ ⌐ ╢╕≢─ ⁸≤
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╡╦↑ ⌐ ╦╢ ─ ─ ╩ ∆╢ ⅜№╢⁹Ⱶ☼fi(1996)│ ─

⅔╟┘ ⌂≥─ ≤ ─ ⅛╠⁸ ─ ─ ╩ ⇔√⁹ ─ ╩ ∆╢ ⌐

│⁸ ⁸ ⁸ ⁸ ⁸⅔╟┘ ─ 5 ⅜№╢⁹ │

─ ≢⁸↓╣╠ 5 ╩ ⇔⁸ ╩⸗♦ꜟ≤∆╢ ─ ╩ ⇔√⁹ ─

│↓╣╠∆═≡─ ╩ ⌐ ↕∑╢ ─ ╩ ⇔≡™╢⁹₉≤ ⇔≡™╢⁹ 

╩ ╗√╘─₈ ₉≤⇔≡⁸ ─ ╩ ⌐ ∆╢√╘⌐│⁸ⱥ♩─

⌐ ⌡≡ ╙ ╙⁸ ↄ ─ ⌐ ∆╢√╘─

⅜ ╘╠╣╢⁹↓─ ─ ╩⁸ ─ ⅛╠ ⇔ ∑┌⁸5≈─ ╩ ∆╢

⌐ ∆╢ ─ ≤╙™ⅎ╢⁹ⱥ♩─ ╩ ╦∆ ─ ⅛╠

╣┌⁸ │ ₁⅜ ╩ ⇔⁸ ─ ╩≈⌂⅞⁸ ╩ ≤⇔≡ ┘⁸

╩ ≢⅝╢╟℮⌐ ⇔⁸ ╠⇔╩ ⅛⌐∆╢ ╩ ≤∆╢╙─≢№╢⁹ 

↓─╟℮⌐⁸ⱥ♩─ ─ ⅛╠⁸ ⅜ ─ ╩╙ ≤⇔≡ ℮─⌂╠⁸

─ ⌐ ╠⌂™ ⁸ ≤⌂╢↓≤╩ ╗ ⁸ ╕≢╩ ≤∆╢↓≤⌐⌂

╢⁹ ≤│ ₁ ─ ─ ⌐ ╘≡™╢ ─ ─ ⅔╟┘ ≢№╡⁸

│ ─ ─ ╩ ⌐ ⇔≡⅔╠∏⁸ ≤─ ⌐╟∫≡ ╩ ⅎ╠╣

╢⁹ 2003⁸ 1978⁸⅔╟┘ 2010 ╠│⁸₈ │ ≤⇔≡ ⌐╟∫≡ ↕

╣⁸ ⌐╟∫≡ ╩↓ⅎ≡ ↕╣ ∆╢ ⌐ ≠™≡ ⌐ ⇔⁸ │ ┼

─ ≤™℮ ⅛╠ ╣≡ ╡ ⅝╩ ╘≡⅔╡⁸↓℮⌂╢≤⁸ ≢│⁸ ┼─ ╟

╡╙⁸ ─≈ↄ╡№→√ ┼─ ─ ⅜ ⌐≤∫≡ ⅝⌂ ⌐⌂╢⁹₉≤ ⅎ√⁹ 

⇔⅛⇔⌂⅜╠⁸ ⁸ ≢№╢ ─ │ ≤⇔≡─ ╩ ┘⁸ ╩ ⅛⌐ ∆╢

─ ⌐№∫√≤∆╢≤⁸ ⌐ ∫≡⁸ ╩ ═∏⁸ ┌⌂™ ─ ↓∕⅜ ⌂

≤™ⅎ╢⁹ │ ה ─ ⅛╠ ─ ⌐ ≠ↄ╙─≢⁸ ה

─ ⌐№╢ ─ ⅛╠│╖ ↕↨╢╩ ⌂ↄ⌂∫√─≢№╢⁹ 1994 │⁸₈

─ │ ≤⇔≡⁸ ה ⌂ ≤ ╩ ⌐ ∆╢╙─≢№∫

√⇔⁸ ─ ≤⇔≡─ ─ │⁸ ─ ≢№╢ ⌂

╩ ∆╢√╘⌐ ╩╙∫≡™√─≢№╢⁹₉≤ ⅎ√⁹↓╣╒≥╕≢⌐ ⌐≤∫≡─

⌐ ╦╢ ⌂ ≢№╡⌂⅜╠⁸ │ ─ ה ≤⇔≡

⌐ ╡ →╠╣╢↓≤│ ⌂ↄ⁸↕╠⌐⁸ ⌐ ≤⇔≡ ╩ ≠↑╢

╙™╕∞⌐ ⌂ↄ⁸ │ ─ ⌐≤≥╕∫√╕╕≢№╢ 2014a ⁹

≢│ ⅜ ⌐ ≢⁸ ╩ ∆╢ ⌐╙⌂⅛⌂⅛

⅜ ↑ ╣╠╣⌂™ ⌐╙ ⌂ ⅜№╢⁹ 

 

3  ⌐⅔↑╢  

1.  ≤│ ⅛╩ ╘≡ ⅎ╢ 

│ ⌂ ⅜ ╩ ⇔≡™╢╟℮⌐ ⅎ╢⁹ ⌂ ה ה │

⅜ ⇔√⁸20 ╒≥ ─ ╩ ⌐ ∆╢ ─ ≢№╢⁹ ╠ ⁸

⌐ ┬ ≤│ ™⅜√™⁹ │ ─ ╩ ≈╙─≤∕─ ╩ ↑√╙─⅜ ╡⌐⁸

─ ה ─ ⌐ ⅎ ╗↓≤≢№╢⁹⇔√⅜∫≡⁸ ─ ≢│╗╛╖⌐ ⅎ╢┌⅛╡≢⁸

╝∫√╡≤ ╗↓≤│⇔≡™⌂™⁹ ⁸ │ ⅜ ─≤⅔╡ ┘ ℮↓≤≢№╡⁸ ⅜

≤ ⌐ ⅛╣≡⁸ ─ ╩ ╘⁸ ╘╢↓≤≢№╢⁹ ⌐╟╢ ≢│

⌂ↄ⁸ ⌐≢╙ ⌐№╢ ה ─ ⅜ ↄ─╩ ≈↓≤⅜ ≢│⌂™─⅛⁹ │⁸ ⅎ

╠╣╢↓≤⁸ ⅎ╢↓≤⅜ ™≢№∫√⁹ ⌂╡⌐ ─ ⅎ≢⁸ ─ ≢╕∏│ ╖≡╖√

⅛∫√⁹ ╩ ╡ ⇔≡╙⁸∕─ ⌐ ╛ ─╛╡ ╩ ⇔ ╓℮≤⇔√⁹

─ │ ↄ≤╙⁸ ≢╙⁸ ⌐│ ⇔⅛∫√⇔⁸ ≢╙↓─ │ ╦╠⌂™⁹ ─

│ √∟⁸ ─ ⁸ ┘─ ╩ ╪≢⇔╕∫≡™╢⁹ 
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 ↓℮⇔≡╖╢≤⁸ ⅎ⁸ ⅎ╠╣╢↓≤≤≢│⌂ↄ⁸ ┘⁸ ┘ ℮↓≤⅜ ⅝≡™ↄ√╘⌐│

╟╡ ⌂ ╖≢№╢⁹⇔√⅜∫≡⁸ ─ │⁸ ה ≢─₈ ╖⁸ ⅝⁸∕╤┌╪₉

╛ ─ ╩◓fi♬כ꜠♩ ⌐⁸ ⌐ ⅎ ╗↓≤─╖≢│⌂ↄ⁸ ─ ⌐

∂≡ ╩ ╖⁸ ↄ≡ ™⁸ ⌐≤∫≡│ ─ ┘─ ╩ ⅎ╢↓≤≢│⌂™⅛≤ ⅎ

╢⁹ ┘ ╩ ┬↓≤⅜ ⌐⌂╢√╘⌐│ ≢№╢⁹≤↓╤⅜⁸ ─√╘⌐ ⅎ╠

╣╢↓≤⌐ ╣√ √∟│⁸ ╠ ╩⅛↑≡ ⌐ ╓℮≤│∑∏⌐⁸∆←⌐ ⅎ≡╒⇔⅜

╢⁹ ─ ≢│™≈╕≢╙⁸ ≢ ⇔≡ ⅝╢√╘⌐ ┬↓≤⅜≢⅝⌂™⁹ √⌂ ╙

⌂ ╙ ⌂™⁹≈╕╡│ ⇔ↄ╙⌂™ ╛ ─ ₁╩╛╡ ↔∆─≢№╢⁹ 

1 ─ ⌐ ╢  

↓─↓≤│ ─ √∟∞↑─ ≢│⌂™⁹ ⌂⅜╠⁸ ╠⅜ ™⁸ ┬ ≢№╢

√∟╙⁸ ⌐│ ≢│⌂™ ₁⅜ ⌂ↄ⌂™⁹ √∟⅜╕≤╙⌐ ╩⇔⌂™⁸

─ ≢ ╙⌂ↄ ≤ ╩ ⇔─↑╢⁸↔╖╩ ⌐ ≡╢⁹™╦╝╢™∂╘╙ ╙

─ ≢№╢⁹ ≥╙√∟│↓℮⇔√ ╩╕↕⌐ ∫≡™╢─≢№╢⁹∆≢⌐

─ ⅜ ╦╣≡ ⇔™─≢⁸ ≥╙│ ™ ⅛╠ ⌐ ⅝ ╕╣≡™╢⁹ ™↓≤⁸

⇔≡≢⅝╢↓≤│ ⇔╛∆™⁹ ⌐ ⌐⁸ ↄ⁸ ⇔ↄ⁸ ⇔ↄ⁸ ⅛⌐ ⌐ ⅝

╢↓≤│⁸ ─ ≢│ ≢ ≢⅝⌂™─≢⁸∆↓⇔╙ ↕╣⌂™⁹ ≢─™∂╘│

≢─™∂╘≤ │ ∂≢№╢⁹∆═≡│ ⇔№∫≡ ∫≡™╢─≢⁸ ⁸ ⁸ ┌⅛

╡╩ ╘≡╖≡╙⁸ ↕╣⌂™↓≤│↓─ ∆≢⌐ ≡⅝√↓≤≢№╢⁹ⱬⱦהכⱩכⱴכ

─ │ ≢№∫√ ─ ∟╩ ╣∏⌐⁸ ⌐ ∑∏⁸≥─╟℮⌐ ⇔√╠╟™⅛

╩ ⅎ╢↓≤⌐⇔≡™√⁹ ⅛╠⁸ ⌐╟∫≡ ─ ╙№╡⁸ ┼─ ╩

⇔√╡⁸ ╘√╡⇔√ ₁│ ⌂ↄ│⌂⅛∫√↓≤╩ ∫≡™╢⅛╠≢№╢⁹ 

2 ╙ ⌂  

⌐ ╩ ↔⇔≡™╢ │ ⌂⅛╠∏™╢⁹↓─↓≤╩ ≤⇔≡⁸ ≤≈⌂⅜╢ ─

╦╠⌂™ ┼─ ╩∆╢⁹ ⌐ ⌐ ⇔⁸ ⅎ ╩ ┼≤ ∫√ ─

√∟─ ↄ│⁸ ⌐╙ ↄ ∆╢↓≤⅜⌂⅛∫√⁹ √∟⌐ ⇔─ ╩ ⅎ⁸

⌐ ╡⌂⅜╠⁸ │∆←⌐ ╩ ™⁸ ╩ ╡⇔≡⁸ ─ ╩ ⇔⁸

ⅎ√⁹ ╩ ∆╢⌐│≈╠™ ⅜№╢│∏⌂─⌐⁸⌂−⁸ √∟─ ↄ│ ⅜╢ 

⇔ↄ ≢⅝√─∞╤℮⅛⁹ ⁸ ╛ ─ │ ⌐№∫√⁹ ≢╙⁸

╩≤∫√ √∟│ ⌂⅛╠∏™√⅜⁸ ↄ│♪▬♠─╟℮⌐ ╩ ⇔ↄ ∆╢↓≤╙⌂ↄ⁸

⌐╦√∫≡ ╩ ↕╣╢↓≤╙⌂⅛∫√⁹™≈─ ⌐⅛ ─ ╩ ⌐ ⇔≡⇔╕™⁸

⌂ │⌂⅛∫√↓≤⌐⇔√─≢№╢⁹≈╠ↄ≤╙⁸ ─ ╩⇔∫⅛╡≤ ╪∞℮ⅎ≢⁸

─ ╩ ╘╢↓≤⅜ √╡ ≢№╢─⌐⁸↓─ ─ ₁│ ─ ╩⌂−⅛℮╛╗╛⌐⇔

≡⁸ ╩ ≤ ™ ⅎ≡⁸ ⇔↕∫≡⇔╕∫√⁹ 

─ │ ╩ ≤⇔≡⁸ │ ≢⅝╢↓≤⌐⇔≡⅝√⁹

╩ ∆╢─⅜ ⌂╢ ╩ ≤∆╢ ≢№╢│∏≢№╢⅜⁸ ≤™℮ ⌐╟

╡ ╩ ∆╢─⅜⁸ ─ ⅜⌂⅛∫√ √∟⅜ ⅎ√ ≢№∫√─≢№╤

℮⁹ ≢│↓─ ∆╠ ╣≡⁸ │ ⇔ↄ ⇔⁸ ⅛╠ ╕≢

╙⅜ ⌐≈™≡ ⌐⌂∫≡⇔╕∫≡™╢⁹ ⅎ≡⁸ ─ ╩ ⅞≡⅛╠│

⌐ ⌐ ⇔⁸ √∟╩ ⌂ ⌐╟╡ ∆╢╟℮⌐⁸╟™ ┼ ∫≡⁸╟

™ ⌐ ╡⁸ ∑⌐⌂∫√≤↕≤⁸ ╩ ∫≡⅝√⁹ ∆═⅝ ⌐ ∑∏⁸╕⇔≡

╛ ⌐ ╢╕≢ ∑∏⁸ ─ ─ │⁸ ↄ ╦╢↓≤⌂ↄ⁸ ╠ ╩╙∫

≡ ┘╙∑∏⁸ ↄ ╤℮≤╙⇔⌂™─⌐ ⅎ√⅜╡≢№╢⁹≤╡╦↑ ה ─ │⁸

∆╣┌⁸ ╠ ╙ ╦∏⁸ ╖╙∑∏⁸ ╛ ⅛╠ ┘╙∑∏⁸⅔ ∑─ ─ ™

╩ ⇔≡™╢∞↑≢№╢⁹ ↕╣╢ │⁸ ₁─ ╠⇔⌐╙⁸ ╩ ╢↓≤⌐╙ √

∏⌐⁸↓╣╩ ⇔√ ↄ─ ≥╙√∟│ ≢ ╓℮≤⇔⌂ↄ⌂∫√⁹™≈╕≢ ⌐
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╡⅛⅛∫≡⁸↓─ ─ √∟│ ─ ╩ ↔⇔ ↑╢─⅛⁹  

⌐ ⇔≡ 40 ⁸ ⌐ ⌐ ™⁸ ╩╙∫≡⁸ ≤ ╩⌂™

⅜⇔╤⌐⇔≡⁸╒≤╪≥ ╩ ╠∏⁸ ה ╙ ⅝⁸∕╣≢╙ ⌂ │ →╠╣⌂⅛∫

√⁹ ─⅔ ╘⌂≥⁸╙≤╟╡ ╪≢│™⌂™─≢⁸ ∆╣┌⁸ ⌂ ≢│№╢⁹⇔

⅛⇔⁸↓─ↄ⌐─ ™ ─↓≤╩ ╣┌⁸ √╢╙─╩ ™ ╣⌂™⁹ │

╕√⁸ ─ ⅎ╢Ⱶ♇◦ꜛfi≤╛╠⌐╟∫≡⁸ ⅛╠ ┼≤ ╡⇔╟℮≤⇔≡™╢⁹

⌐⌂∫√ ⌐⁸ ⁸ ╩ ╠╣⌂⅜╠⁸ ╛ │ ╠

∑∏⁸ ─ ™ ╙↓╣ ≢⅝∏⁸ ╩ ⌐ ╠∆⇔⅛⌂ↄ⌂∫√⁹╕

√⁸ ⌐│ ה ⅜ ╘╠╣╢╟℮⌐⌂∫√⁹™╦╝╢ ─

∞↑⅜⁸ 60 №╢™│∕╣ ╩ ╘╠╣≡⅝√⁹ ╩ ≡ ⌐⌂╢ ⁸

╩ ≡ ⌐⌂╢ ⌂≥ ⇔≡ ╘╠╣⌂™─⌐⁸ ⁸ ∞↑⅜ ─ ╩ ↄ

↑╢─⅛⁸≤≡╙ ≢№╢⁹ ⁸ │ ⌐ ┘ ™─ ≢№∫√─≢⁸ │ ─

 ⅜№∫≡⁸ ⌐⌂∫≡╙╟™⁹╙∟╤╪⁸ │∕╣⌂╡⌐ ≢│№╢⅜⁸ ⌐ ⅎ┌⁸

⌐ ╡↕∑≡⁸ ╩ ╠∆≤™℮↓≤≢№╤℮⁹ ─ │⁸

─ ⌐ ╦╣≡⅝√⁹ ─ ≢ ∂╢ ╤ ⅝─ │⁸ ─ ╩ ≤╙

⌐ ™ ╖⁸ ↕∑≡⁸╕∆╕∆⁸ ╩ ╘↕∑≡™╢⁹ ⅜─┘╛⅛≢⌂↑╣┌⁸╕

⇔≡╛⁸ √∟│─┘╛⅛≢│™╠╣⌂™⁹ ╩ ™ ╪≢™╢─│⁸ ה ∞↑≢

│⌂ↄ⁸ ╛ ≢╙№╢⁹↓─╟℮⌂ ╣⌐ ↕⇔≡⁸ ⁸ ™ ⌐ ┘─ ╩

ⅎ≡™ↄ─⅜ ™ ─ ─ ≢№╢⁸ ─ ─│∏∞⁹⇔⅛⇔⁸ ─ ─

ↄ╙ ╩ ╕∏⁸╕⇔≡╛ ∫≡╕≢ ╕⌂™⁹ ╛ ⅛╠ ┘╙∑∏⁸ ⅎ⌂™ ⅜ ≢№

╢≤│ ⅎ⌂™⁹ 

─ ⌐╙ ⅝⌂ ⁸ ™ ⅎ╣┌ ⅜™≈╕≢╙╕⅛╡ ∫≡™╢⁹√≤ⅎ┌⁸

─ ╩ ╘╢ │ ╩⇔⌂™⁹ ─ ≤ ⅛╠⇔≡⁸

─ ╩∆╢↓≤∞↑≢ ╩⇔≡™╢≤™℮↓≤⌐│⌂╠⌂™⁹ ⌂ↄ≤╙⁸ ⌐⌂╢ ⌐

│⁸ ╩ ≤⇔⌂⅜╠⁸ ╛ⱪ꜡◓ꜝⱶ ─ │∆═⅝≢№╢⁹ ╩

⇔⌂™─⌂╠⁸ ⌐™╢ ⅜ ╡ √√∏⁸ ─ ⌐ ⇔≡™╢≤™℮─│

╩™∫≡™╢╟℮⌐ ↓ⅎ╢⁹ │ ה ⌂≥╩ ∆╢ ╩╙∫√⁸ ╩

⌐ ┬ ≢№╢⁹ ⌂ ⅜№╡⁸ ╡╙ ↄ⁸ ─ ╛ ≢│⌂™⁹ ⁸

│№╕╡⌐ ≢№╡⁸ ⌐ ≠⅝⁸ ╩ ∆╢√╘⌐⁸ ╩

⇔≡⁸ ⱪ꜡☺▼◒♩╩ ≢⅝≡™⌂™⁹↓─╟℮⌂ ⌂ ≤ ⅝ ∫≡⁸ ╠

⇔⌂™≤⁸ │ ╩ ╡⇔≡ ⌐ ∆╢∞╤℮⁹ 

  ─ ⁸ ─ ⁸↓╣╠─Ⱶ♇◦ꜛfi│ ⅜ ╘╢↓≤≢№╢⁹⇔⅛⇔⁸ │

Ⱶ♇◦ꜛfi─ ≤⇔≡⁸ ⌐∕╣╩ ⇔≡⅝≡™╢⁹ ╙⁸↕╒≥

⌐╙ ╦∏⁸ ╩ ↑ ╣╢╟℮∞⁹↕╢ ⁸ ─ │≤≡╙ ⅛∫√⁹⇔⅛

⇔⁸ ≢│ ⌐⌂╡⁸ ⌐╙⌂╠╣√⁹↓─╟℮⌐ ⌐ ╖ ╕╣√↓≤│⁸

─ ⇔™ ─ ╩ ⇔≡™╢⁹ ה ה ─ ⁸ ה ≤™℮ ⁸

─ ⁸ ─ ⁸↓╣╠⌐ ≢ ∆╢─⅜ ─ ≢№╢⁹ ⅜ ╩ ⇔≡│⁸

⅜ ↄ─ ─ ≤⇔≡ ⇔≡⅝√⁸ ─ ⅜ ∆╢╒⅛⌂™⁹ 

3 ⌐⅔↑╢  

1983 ⌐╟╣┌⁸₈ ─ ⌐⅔↑╢ ◌ꜞ◐ꜙꜝⱶ ⌐≈™≡⁸

─ ─ ⅜⁸ ⁸ ⅔╟┘ ⌐╟∫≡ ⇔≡⅔╡⁸

⅜ ⌐ ⌂ ╩ ⅎ⌂⅛∫√≤™℮ ≢⁸ ─ ─ ∟ ╣⅜ ⇔

™⁹ ⌐╖╢≤⁸₈ ₉ ◌ꜞ◐ꜙꜝⱶ ⌐ ∆╢ ─ ⌂≥│⁸

1867 ⌐│ 15 ⁸1886 ⌐│ 8 ⌐╕≤╕∫√⁹∕─ ⁸ ─ │№∫√⅜⁸

⌂ ⅛╠⁸ ⌐ ∂√ ⅜ ╦╣⁸ ╩ ∆╢ ⅜≤╠╣≡⅝√⁹≤│
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™ⅎ⁸ ─ ⁸ ─ ╛ ─ ─ │ ⌐╙ ⌐╙╒≤╪≥

─╕╕ ↕╣≡™╢⁹₉ 

⁸ ↕╣√ 2006 ⌐│⁸ 2 ─ ⁸ ⌐⅔™≡₈ ╩ ┘⁸

╩ ⌐⇔⁸ ─ ⌐ ∆╢₉≤ ↕╣≡™╢⁹↓╣⌐ ≠™≡⁸ 2007 ⅔

╟┘ (2008)╙ ↕╣≡⁸ ─ ╩ ╗ ⅜╟╡ ↕╣≡

⅝√⁹ ↕╠⌐⁸ ⌐ ↨⇔√ ◌ꜞ◐ꜙꜝⱶ ⌐≈™≡─ ⌐ ≠™√

─ ⅜ ≢№╢⁹≤╡╦↑⁸ ⁸ ⌐ ◌ꜞ◐ꜙꜝⱶ─ ≤⇔≡─

⌐≈™≡ ╩ ╦⌡┌⌂╠⌂™⁹ 

∆≢⌐⁸fl▫◗♠◐כ 1935 ⌐╟∫≡ ↕╣≡™╢⅜⁸₈ ≢─ ה │⁸ ≥╙⅜

⌐ ╢ ⌐ ⇔ →√ ─ ╩ ≤⇔≡ ╦╣╢⁹ ⅜│∂╕╢ ⌐ ╦╣╢

↓─╟℮⌂ ה │ ─ ─ ╩ ∆ ≢─ ה ≤│ ⌐

⌂╢⁹ ≤™℮ ≢ ≤ ⅜ ⇔√ │⁸∕╣⅜⌂™ ⌐ ═≡⁸ ≤

─ ╛⁸ ⌂ ─ ⅜⁸ ⌐ ≤ ┘≈™≡™╢≤™∫√ ⅜⁸ ⇔

ⅎ⌂™─│ ≢№╢₉⁹╕√⁸ 2010 ╙⁸₈ │ ⌐│ ─ ⌐╟∫≡

⌐ ⇔√ ≈─ ≢№╡⁸ ≤ ≤─ ╩ ┬ ╩ ─⸗ꜝ♩ꜞ▪ⱶ≤⇔≡

⌐◌Ᵽכ∆╢ ≢№╢₉≤⇔≡™╢⁹ │⁸ ה ⌐ ⅛╠ ╩ ↕╣⌂™

⅛⅞╡ ═⌂™⁸≤™∫√ ⌂ ≢│⌂ↄ⁸ ⁸ ⅜ ↄ⁸ ─ ╩╖√

∆√╘⌐ ⌐ ⅝⅛↑⁸ ⌂ ⅝╩ ╓℮≤∆╢⁹⇔⅛⇔⁸ ה 1989 ⌐╟╣

┌⁸₈ ┘ ⌐≤∫≡∆←⌐│ ┬ ─╦⅛╠⌂™ ╩ ⅎ╠╣⁸ ↄ─ ╩ ╟

ↄ ⅎ╢↓≤╩ ↕╣╢╟℮⌂ ─╙≤≢│⁸ ≥╙│ ⅛╠ ╪≢ ╓℮≤│⇔⌂™⁹

─ │ ⌐∑╟⁸ ⌂╢╙─⇔╡─ ≥╙╩ ≡≡™╢⁹₉≤ ⅎ╠╣╢⁹ 

↓─╟℮⌂ ⌐ ≢⅝⌂™ ─ ה ⅜₈1975 ⇔⁸ 10 │

≢ 12 ─ ┌™ ⌐№╢⁹ ╠│ ≢ ⌂≥⅛╠ ╩ ↑╢╒⅛⁸

≢╙ ⌂ ⌂≥─ ╩ ↑≡™╢⁹∕╣≢╙⁸ 4 ─ ה │ ╠─

╙ ↑ ╤℮≤⇔≡™⌂™⁹↓─╟℮⌂ ⌐ ⇔≡⁸ⱨꜞכ◒☻הכꜟ⌂≥ ─ ┘─

⅜ ╕╣⁸ ⌐ ⇔≡™╢ 2009⁹₉ 

 

2.  ─  

ⱴ♇Ɫכꜙ◦ 1973 │⁸₈ │╟⇔╪┌ ∂╢╙─⅜ ╙⌂ↄ⌂∫√≤⇔≡╙⁸ ⅜™

∫↕™─ ≢№╡ ╕√∕╣⅜ ─ ∞≤™℮ ∞↑│ ≡≡™⌂™─≢№╢⁹ ⁸↓─

│⅝╦╘≡ ™─≢⁸№╠╝╢ ─ ─ │ ⌐ ╘╠╣╢↓≤⌐⌂╢⁹ ─

│ │↕≡⅔⅝ ⁸≈╕╡⁸ ™⅛⌐ ⅝╢═⅝⅛⌐≈™≡─ ╩ ⅎ╢↓≤∞⁹₉≤

∂≡™╢⁹ 

education ≤™℮ │ ↕╣⁸↓─ 100 ─ ⌐ ⌐⌂∫√⌐∆⅞⌂™⁹⇔

√⅜∫≡⁸ ─≢Ɽ♇꜡כꜜ─ ≤ ─ ≢─ │ ⌂╡⁸ ⌐

⅔™≡│ ─ ⅜ ⇔≡⅔╡⁸ ⁸ ⁸ ╩ ╖⁸ ─ ⌐⅔™≡ ⅜№

╡ 1973⁸ 1998 ⁸ ─ ⌂ │ ⇔™≤ ⅎ╠╣╢⁹ 

─ ╩ ┬ ∆╢ ≤™℮ ⌂ ⅛╠∆╣┌⁸ ╩ ↕╣╢─≢│⌂ↄ⁸

╩ ↑╢↓≤╩ ╗∞╤℮⁹⇔√⅜∫≡⁸ │ ╩ ⌐ ⅎ╢≤≤╙⌐⁸

╩ ∆╢╙─≢№╢≤ ⅎ√™⁹ ⁸ ≢ ↕╣√ ≤ │ ⅜

⌐ ┬↓≤⌐╟∫≡ ╠─ ╩ ⅎ╢⁹ ─ ⌐│ ⁸ ⌂≥⁸ ה

ה ⌂≥⁸ ⌂ ⅜ ╕╣╢⁹↓╣╠│ ≢ ↕╣√ ≢№╢⁹ │

╩≤╙⌂™⁸ │ ⌐╟∫≡ ↕╣╢⁹↓╣╠╩ ⌐⇔√℮ⅎ≢⁸ √∟

⌐╟∫≡ ⌐ ⅜ ↕╣⌂↑╣┌⁸ √∟╛ │ ╩ ⌐ ┘⁸ ∆╢

↓≤⅜≢⅝⌂™⁹ ≤⇔≡ ╩ ⌐ ≢⅝⌂↑╣┌⁸ ⌂ ╩ ╢ ⌂ ─
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≤╙ ⅎ╢ ⌂ ⌐⅔™≡ ≤⇔≡ ™⁸↓─╟℮⌂ ™≤ ─ ≢│ ⇔ↄ

⅛⌐ ╠⇔≡™ↄ↓≤⅜ ⇔™⁹ ⅜ ╘╢ │ ⌐ ∏╢≤↕╣╢ ⌐ ⌐

≠™≡ ∑⌡┌⌂╠⌂™≤↕╣╢ ≢⁸ ─ ⌐╟╢ ─ │ 2

⌐ ⅜ √⇔√ ╩ ⇔√ ≢⁸ ⌐ ⌂ ⅔╟┘ ⌐

╟∫≡ ↕╣≡⅝√≤ ⅎ╠╣╢⁹⇔⅛⇔⁸ ⌐╟╢ ─ │ ─ ─

⌐№∫≡⁸ ─ ╛ ⌐≈™≡ ⌐ ╠⌂↑╣┌⁸ ⇔≡ ╡ ╖≢│⌂™⁹

⌂ ⌐╟╡ ⅜ ─ ─ ╩ ה √∟⌐™⅝™⅝≤ ╡⅛↑╠╣⌂™≤↓

╤⌐⁸ ─ ─ ⅝⌂ ─ ≈⅜№╢⁹ 

⌐ ≢ ↕╣╢─≢│⌂ↄ⁸ ה ה ⅜ ⌐ ∆╢↓≤⌐⁸

─ ⅜№∫√│∏⌂─⌐⁸™╕∞⌐ ─ ⌐ ∆╢↓≤⅜ ™ ⌐№╢⁹

↓╣≢│ ─ ─ ⌐ ≠ↄ⁸ ⌂ ─ │ ╘⌂™⁹ ≢

≠↑↕╣⁸ ╩ ⅎ ↑╠╣╢─≢│⌂ↄ⁸ ⅜ ה ⇔√ ↓∕⅜ ≢ ╦

╣╢═⅝∞⁹ ┼─ ™╛╡⁸ ─ ╡⌐ ≢⅝╢ │⁸ ╩╟ↄ ┬↓≤⌐╟∫≡ ╕

╣╢⁹ 

 

4  ─  

1976 ⅔╟┘ 1990 ─∕╣∙╣─ 3ה2 ⅛╠

╩ ⇔≡⁸1974 ⅛╠ ─ ≠ↄ╡╩⇔≡⅝√ ≤⇔≡⁸ ⅜ ≤

◦☻♥ⱶ─ ╩ ╘≡ ⌐ ⇔√─│ 10 ╩ ⅞╢ ⅛╠∞

1999⁹ ⁸ │ ≢ ↄ─ ⌐ ⇔⌂⅜╠⁸

ה ≤⇔≡ ─ ╩ ⇔≡™√⁹╙℮ 20 ╙ ─↓≤

∞⅜⁸↓─ ─ │ ⌐ ∫≡╙ ↕╣≡│™⌂™⁹ ⌐ ╩ ∆⁹ 

 ⌐⅔↑╢ │ ─ⱨ□♇◦ꜛfi⅛╙⇔╣⌂™⁹♩꜠fi♦▫⌂ ⌐│ ⇔™

╩ ∆╢≤─ ⁸ ╛ ⅜ ™⁹ⱨ□♇◦ꜛ♫Ⱪꜟ≢ ⁸ ─ ™ ⌐

│ ⅜№╢⁹ ⌂ ⌐╟╡⁸ ≤™℮ ─ ╩⇔⌂↑╣┌⁸ ⅜ ⌂╕╕

⌐⌂╢⁹ ⅜∕─ ≤⌂╢ ╩ ↕∑⌂↑╣┌⁸™≈╕≢╙ ╘─

⁸ √╡ ⌐╛╡ ↔⇔⁸ ≤│ ⅛⁸ ≤│ ⅛⁸∕─ ╩ ⌂™╕╕⌐⌂╢⁹

≤─ ╣ ™⅜ ∞≤ ™⌂⅜╠⁸ ⅛╠ ↨⅛╡⁸ ╛ ─ ⌐ ╩∕╗↑⁸

─ ™≤↓╤∞↑≢ ╩ ╕∕℮≤∆╢ ╙⌂™≤│ ™ ™⁹ 

ↄ─ ⅜ ⌐ ⌂ ╩ ↕∑╢─≢⁸↓─ ⌐⅔™≡╙ 1993 ⌐

≠⅝⁸ ⌐⅔™≡ ─ ⅜ ↄ ╘╠╣≡⅝√⁹⇔⅛⇔⌂⅜╠⁸ ─ ─ ₁

│ ⌐ ╦╢ ⌂ ה ╩ ⌐ ∆╢ ╩ ↄ⇔≡™╢─≢│⌂™⅛⁹

┬↓≤╛ ⅎ╢≤™℮↓≤⁸ ╩∆╢≤™℮↓≤│⁸ ⅝╢ ⁸ ⅝╢ ╩ ∆╢╙─≢№╢

≤ ℮─∞⅜⁸ ∆╣┌ ⁸ ─ ≢│ ⅜⌂™⌂≥⁸ ⌂ ™ ⅜ ↄ⁸

⌐ ⌂ ⌐ ⅎ≡│™⌂™─≢│⌂™─⅛⁹ ⁸™∂╘⁸ ⁸ ⌂≥

⌐ ⇔≡⁸ ⌐ ╦╣≡™╢≤ ℮⅜⁸ ⌐ ⇔√ ≢│⁸∕─ ⅜ ⌐

╠╣≡⇔╕™⁸ ╩ ╠╣⌂™⁹≤│™ⅎ⁸ ∞↑╩ ╘≡╙ ╠ ⌐⌂╠⌂™⁹

╛ ╩∕↓╕≢ ™ ╪≢™╢ ⌐ ⅝⌂ ⅜№╢⁹ ⌐ ╙⅛╙ ╘╢╙─

≢│⌂™⁹ 

│ ╩ ⇔⁸NPO 21╒⅛─ ⌐╟∫≡ ≢ ⇔√⁹∕─

╙⁸ESD ─√╘─ ⌐╟∫≡⁸ ─ ⅜ ⅜∫√⅜⁸ ≢ ┼

─ ⅜ ╕╠⌂ↄ⌂╡⁸ ╡ ─ │ ⇔√⁹↕╠⌐⁸SDG ⌂

─ │ ™⌐ ≢№╢⁹⇔⅛⇔ ⁸↓╣╠─ ⌂ │∆═≡ ─ ╖≢

ⅎ≡™√─≢№╢⅜⁸↓─ │ ⇔≡⁸ │ ↄ─ ⌐ ≈⌐↕╣≡⁸ ≤

™℮ ─ ⅜⁸SDG─ ⌐ ⁸ ↕╣≡⇔╕∫√─≢№╢⁹ 
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ₐ ₁─ ╩ ∆╢  ⌂ ─√╘─ 2030▪☺▼fi♄ₑ Transforming our world:  

the 2030 Agenda for Sustainable Development ≤ ∆╢ ≢ ↕╣√ ⁹  

 

5  ≤ ─  

1.  ↓─ↄ⌐─  

╩ ⇔⁸ ─ ╠⇔╩ ⇔⁸ ╩ ⇔≡⁸↓╣╠⌐ │ ╩ ™≡™√∞™≡

⅝√⁹ ╩ ⇔ↄ ™⁸ ה ─ ╩ ≤∆╢ ╩⇔⌂⅜╠⁸

ה ⌐╟╢ ╩⁸ ⁸ ─

⁸ ⁸ ⁸ ⌐ ∕─ ╩ ⅝⁸40 ⌐╦√∫≡

⇔≡⅝√⁹ √∟─ ⌐│ ⌐╙ ┬ √∟⁸ ⁸ ⁸ ⁸ ⌂≥⅜ ⇔≡

ↄ∞↕∫√⁹ ≢│ ─ ─ ─ ╛ ⁸ ⌂≥╩ ╗ ≤

▪▫♥Ⱳꜝfiה ⌐╟╢ ⌐╙╦√╢ ⅜ ↕╣√⁹ ™⌐ ─ ≤

⌐ ⇔√│∏∞⁹ 

≤↓╤⅜⁸∕╣⌐╙⅛⅛╦╠∏⁸ √∟─ ⅜ ⌐ ⇔ ╘╢≤⁸⌂−⅛⁸╒╪─ ─

⌂ ⅛╠ ─ ⅝ ⌐№∫≡⅝√⁹ ╩ ⇔ↄ ∫≡ ⌐ ⇔≡⅝√

↓≤∞⅛╠⁸ ─ ╩╙ ⇔ↄ│ ™√ↄ⌂™⁹⇔⅛⇔⁸ ≤⇔√ ─ ╩

╠⅛⌐⇔⌂™ ╡⁸ ╛ ⌂≥│ ⌐│ ⇔ⅎ⌂™⁹ ⅎ ™≡ↄ∞↕∫√

─ ₁╙ ╙⁸ ╡ ⌂ↄ⌂∫√ ─ ≢↓─ ╩⇔≡⅔⅛⌂™≤⁸ ⅝⌂ ⌐

№╢ ─ ⅜ ⇔≡⇔╕℮⁹ ╠│ ╩ ⇔ↄ ℮ ₁╛∕─ ─

╖╩ ≡≡⅔⅝⌂⅜╠⁸№╕╡⌐ ⌐╙ ─⌂™ ─ ∞↑╩ ⌐ ∫≡™╢↓≤

│ ⌐ ⇔™⁹ ⅜ ⅎ╟℮≤⇔≡™╢⁸↓─ↄ⌐─ │ ⇔™⁹ 

 

─☻ⱳꜙ◦כ◦ .2  

─☻ⱳꜙ◦כ◦≢╢╕ ─╟℮⌐⁸ ╕√ 4 ─ ⌐ ⅔℮≤⇔≡™╢⁹ ⌐ ⌐ ⅎ

╢ →─ ╩ ™╢─│◑ꜞ◦ꜗ─ ₁≢│⌂ↄ⁸ ⌐ ╡≈⅛╣√ √∟≢№╢ │

⌐ ─☻ⱳꜙ◦כ◦⁸╡№≢ ≤│ ℮ ◌Ⱶꜙ 1942⁹ ⌐ ↕╣⁸◌Ⱶ ⇔╩

↑╢ √∟⅜ ╩ ≢ ≤∆⁹ │ ≢⁸∕─ ⌐│ ה

⅜ ╕∫≡™╢⁹ ╡ ⇔≡╙ ∞↑⌐╖ⅎ╢ ⅜ ⇔↕╩ ⇔√ ⌐⁸ ┼─ ╩

⇔⁸ ┼─ ╩ ∆╢─∞╤℮⁹ ≤ ⌐ ℮─⅜ ─ ⁸ ⌂ ⌂

─∞⁹ ⅜ ↄ─ ⌐ ⅎ╠╣≡ ⅝≡™╢↓≤⁸ ╙ ⌂⅜╠ ⇔│ ╩ ⅎ⁸ ⅔⇔╕

╣⁸ ⅔⇔╪≢™╢↓≤⁸╛∫≤ ⅜ ⇔∏≈ ⅎ≡⅝√ ⅜⇔≡™╢⁹ ⌐ ⇔ ⇔ↄ

∆╢ 1 ⁹ 

⌐☻ⱳꜙ◦כ◦⅜₁  ⇔√ │⁸ ╖⌂ↄ ╩↓╤⅜⇔≡⁸№╢ ─ ╕≢ ┘

→╢≤™℮╙─≢№∫√⅜⁸└≤√┘ ⌐╕≢ ∆╢≤⁸ │∕╣ ─ ↕≢™≈╙ ⅜╡

∟≡⇔╕℮─≢№∫√⁹ ≢ ─⌂™ ╒≥ ╤⇔™ │⌂™≤ ₁⅜ ⅎ√─│⁸√

⇔⅛⌐™ↄ╠⅛│╙∫≤╙⌂↓≤≢№∫√⁹∕─ ⌐╟∫≡⁸╕√ ∂ↄ∕─ ⇔╖⌐╟∫≡⁸

⅛╣│ ⌂ ⌂─≢№╢⁹ ₁⌐ ∆╢⅛╣─ ⁸ ┼─ ⁸ ┼─ ⅜⁸

╩ ∟↓╪≢⁸⇔⅛╙⌂⌐╙─╙ ↕╣⌂™≤™℮⁸↓─ ⌐ ⇔√ ╩⅛╣⌐ ™√─≢

№╢⁹↓─ ⅜ ≢№╢─│⁸ ⅜ ⌐ ╘≡™╢⅛╠∞⁹⇔⅛⇔⁸⅛╣⅜

≢№╢─│⁸⅛╣⅜ ⌐⌂╢ ⌂ ∞↑∞⁹≤↓╤⅜⁸ ≢⇔⅛╙ ☻ⱳꜙ◦כ◦╢∆

│⁸ ─ ⌂ ╡ ╩∆╖∏╖╕≢ ∫≡™╢⁹╕↕⌐↓─ ⌂ ╡ ╩⁸⅛╣│ ─№

™∞∂╜℮ ⅎ≡™╢─∞⁹⅛╣╩ ⇔╘√⌐∟⅜™⌂™ ⌂ ⅜⁸ ⌐⁸⅛╣─ ╩

https://ja.wikipedia.org/wiki/%E6%8C%81%E7%B6%9A%E5%8F%AF%E8%83%BD%E3%81%AA%E9%96%8B%E7%99%BA
https://ja.wikipedia.org/wiki/%E5%9B%BD%E9%9A%9B%E9%80%A3%E5%90%88%E7%B7%8F%E4%BC%9A
https://ja.wikipedia.org/wiki/%E6%8C%81%E7%B6%9A%E5%8F%AF%E8%83%BD%E3%81%AA%E9%96%8B%E7%99%BA%E3%81%AE%E3%81%9F%E3%82%81%E3%81%AE2030%E3%82%A2%E3%82%B8%E3%82%A7%E3%83%B3%E3%83%80
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⌂╙─√╠⇔╘╢⁹ ⌐╟∫≡ ╡ ⅎ╠╣⌠ │⌂™─≢№╢⁹₈ │⁸∆═≡╟⇔⁸≤

∆╢₉≤○▬♦▫ⱪ☻│ ℮⅜⁸↓╣│ ⌂ ⌐≤∫≡│ ╕↕⌐ ∆═⅝ ∞⁹

↓─ │⁸ ─ ≢ ⌂ ⌐ ⅝ ╢⁹↓─ │⁸ ≤ ⌂ ⇔╖┼─

╩≤╙⌂∫≡↓─ ⌐ ╡↓╪≢™√ ╩⁸∕↓⅛╠ ∆╢⁹↓─ │⁸ ╩ ─⌂∆

═⅝↓≤⅜╠┼⁸ √∟─№™∞≢ ↕╣╢═⅝↓≤⅜╠┼≤ ⅎ╢⁹◦כ◦ꜙⱳ☻─ ─

┘─™∫↕™⅜↓↓⌐№╢⁹⅛╣─ │⅛╣─ ⌐ ⇔≡™╢─∞⁹⅛╣─ │⅛╣─ ∟

⌂─∞⁹╓ↄ│◦כ◦ꜙⱳ☻╩ ─ ⌐─↓∕℮ └≤│™≈╙⁸ ⇔ ⇔⁸ ─ ╩

ⱳ☻│⁸ꜙ◦כ◦⇔⅛⇔⁹∆∞™ ₁╩ ⇔⁸ ╩ ∟ →╢╟╡ ─ ↕╩└≤⌐⅔⇔ⅎ

╢⁹⅛╣╙╕√⁸∆═≡╟⇔⁸≤ ⇔≡™╢─∞⁹↓─≤⅝ ╙│╛ ╩╙√⌠↓─

│⁸⅛╣⌐│ ∞≤╙ↄ∞╠⌠≤╙ ⅎ⌂™⁹↓─ ─ ─ ─└≤≈└≤≈⅜⁸ ⌐╖√↕

╣√↓─ ─ ─ ⅝─└≤≈└≤≈⅜⁸∕╣∞↑≢⁸└≤≈─ ╩⅛√∟≠ↄ╢⁹ ╩

⅜↑╢ √∞∕╣∞↑≢⁸ ─ ╩╖√∆─⌐ │☻ⱳꜙ◦כ◦⁸√╕™⁹∞─╢╡√

⌂─∞≤ ╦⌡┌⌂╠⌠⁹  

 

≥↓─ ≢╙ ⇔≡⅝√ ↄ─ ≤│ ╩ ╦∑╢╕≢ ⌐⌂╡⁸↔ ⅛╠╙

╩ ⅎ≡™√∞™√╡⁸ ╛⅔╛≈╩ↄ∞↕∫√╡≤ ⌐↕╣≡⅝√⁹⇔⅛⇔⁸ ╛

⅛╠ √∟≤ √∟─ ⇔√ ה ⌐╟╢ ─ ⌐╟╢

│⅔⅔⅛√ ↕╣≡⅝√⁹ⱶꜝ ╛♃♥ ⁸▬◄ ─ ⌂≥≤ ↕╣≡⅝√⅜

1967⁸ ╩ ™ ↓⇔≡╖╢≤⁸│∫⅝╡ ⅎ┌⁸ ─ │ ─ ⇔√

─ √∟─⁸╕↕⌐ ꜠ⱬꜟ─ ∞⁹ ╠│ ≢│ ⌐ ≢№╢─∞⅛╠⁸

≢ ╩ ╘⌂™ √∟┼─ ≤ ╣⅛╠⁸ⱶꜝ ≢─ ╩ ⅛↕╣╢≤ ∆╢─∞╤

℮⁹ ╠│ ╛ ╩ ⇔™≤│ ≢│ ∫≡™⌂™─≢│⌂™─⅛⁹↓─√╘⌐ ⌐™∂╕

⇔™ ─ ≢№∫≡⁸ ╠⌐ ─ ≢ ™╙─∞⁹⌂⅛⌂⅛ ⌐ ⅛╪≢↓⌂™⅛╠⁸╕

↓≤⌐ ⅜ ™ ≢№╢⁹╙∟╤╪⁸ √∟│ ─ ™ ⌐⌂∫√ ─╟℮⌐ ⌂

1942 ≢ ↕╣≡™╢⌂≥≤⁸ ─ ╠⌐ ⇔≡ ∫≡™╢─≢│⌂™⁹ 

√∟─╟℮⌐ ╩ ⇔ↄ ℮ │ ─ ™ ⌐│ ⌐ ╠╣⌂™⁹ ∞↑⁸

⅝∆╢ ⅔↓⇔ │ ∞⅜⁸ ⌐╦√∫≡ ≢ ╩∆╢ │ ⌂─≢

№╢⁹ │ ─ ╩№≡⌐⇔≡™╢─≢⁸∕─ ⁸ ⌐

≢ ─ ⌐ ⅛╣≡│ ⅜ ™─∞╤℮⁹ ╠│ ─ ╩ ⇔ↄ│ ╦∏⁸ ⌐ ╠

╣⌂⅛∫√↓≤⌐ ╩ ∂≡™╢─∞╤℮⅛⁹ ╩ ↑ ⌐ ™⁸ ⌐ ⇔√™─∞╤℮

⅛⁹∞⅛╠⁸ ╩ ∆╢ ╩ ⇔√™─∞╤℮⅛⁹ ─ ─ ─↓≤⌂─≢⁸⌂⅛⌂⅛⁸

─ ⌐│√≥╡ ↑⌂™⁹ 

↓─ ─ ╩ ⇔⌂↑╣┌⁸ ⌐ ↑≡ │ ⇔⌂™⁹ ╩ ⌐ ∑╣┌⁸

⌐ ╙ ↕╩ ™ ∆╢⁹ⱶꜝ ─ │╙∟╤╪ ─ ⌐⅔™≡╙⁸ ╠

≤ ⌂╢↓≤⌂ↄ ⌐ ↄ ⇔≡™╢⁹╕√⁸↓─ │ ─ ─ ⱶꜝ

≢╙ ≢│⌂™⁹ 

⅜⁸₈ │⅜╪⁹ ⇔⌂™≤₉≤╕≢ ⇔√⁹ ⌐ ⇔≡ ⇔√∕℮

∞⅜⁸ ─ ™ ⅜™∫√╪ ⌂ ╛ ╩⇔√╠⁸ ╩ ∫≡⇔╕™⁸

╡ ⇔│≈⅛⌂™⁹ ─ ↑⌐⇔⅛⁸ ⁸ ─ ↕╛ ╩ ╢↓≤⅜≢⅝⌂™╟℮≢│⁸

№╕╡⌐ ≢⁸ ≢⁸ ⌂↓≤∞⁹◑ꜗfiⱩꜟ⅜ ─ ∞≤™℮ │ ∏⅛⇔™⁹ 

─ ⌂ │⁸ √∟─ ⌂ ⌐ ≠ↄ ⁸ ─ ⌐ ⅎ╠╣√

√∟≤∕╣╩ ∆╢ ₁⌐╟╢ ⁸ ╩ ⇔≡ ╛ √∟⅜ ⇔√

ה ⌂≥⌐ ⅛℮╙─∞⁹╕√⁸ ≤ ╠∆ ─ ╙ ╩ ┬⁹↓╣⅛

╠ │╟╡ ⌂ ┼≤ ╕∫≡™ↄ∞╤℮⁹√≤ⅎ┌⁸ ⅜◌fi♃ⱬꜞכ⌐ ╪≢™√ ⌐

⇔√▬◑ꜞ☻ │ ─ ╩╙∫≡ ╠⇔≡™√─≢⁸ ⁸ ⁸ ⁸ ⌂
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≥─ │ ╩ ╘⁸ ™ ╩ ⅎ≡™⌂™≤⁸ ─ ™ ⌐│ ≢⅝⌂

™⁹ 

▬◑ꜞ☻≢ 1 ╒≥ ╠⇔⁸╕√ Ɽ♇꜡כꜜ ╩ ≢ ∫≡™╢⁹ ≤™℮─

│ ≤│ ™⌐ ⌂╡⁸ ╩ ⇔⌂⅜╠⁸ √⌂ ≤⇔≡ ∆╢ ╛ ₁─ ╠⇔╩

─Ɽ♇꜡כꜜ⁹√⅝≢⅜≥↓╢ ⁸ ⁸ ⅛╠☻ⱳ⁸♠כ ⁸ ⌂≥╕≢⁸

⌐ ╠∏⁸ ─ ┘│ ™⁹ ≤│ ⌐⁸ ─ ⅜∕─ ┘╛ ─Ⱳꜝfi♥▫▪

⌐╟∫≡ ╩ ⅎ≡™╢⁹ 

ה ─ │ √∟⌐ ╩ ↕∑╢ ≢№∫√─∞╤℮⁹∕─

─ ≢ ∫≡⅝√╟℮⌐⁸ ⌐ ╩ ╡ ╗─∞╤℮⁹ │↓─↓≤⌐

⇔√⅛∫√─∞╤℮⁹↕╠⌐⁸↓─ ╩ ⅝ ↑√ │ ╩ ⌐

⇔≡⅝√ ╠─ ─ ─ ╩ ⇔≡⁸ ⌐ ⇔⁸ ⇔╟℮≤

∫√─∞╤℮⁹ ─ │ ≢ ╕≢⇔≡ ⇔√ ╩ ⇔╟℮≤│⇔⌂™─≢

23 6 19 ⅔╟┘ ⁸ ╠─ ⅜ ╗↔ↄ╕╣⌂ ╩ ™⌐

⇔√⅛∫√─∞╤℮⁹⇔⅛⇔⁸ ⌐ ⇔≡ ⅜ ⇔≡⇔╕™⁸ ⅛╠ √ ≤│™

ⅎ⁸ │ ─ ╩ ⌐ ™ ╪≢⁸ ╩ ⌐ ╤℮≤⇔≡™╢─∞╤℮

⅛⁹ ⌐ ⇔√ ╙ ⅛╠ ⌐ ╦∫√ ⌐⁸⇔√√⅛⌐ ⇔≡™╢⅛⌐

↑╠╣╢⁹ │ ↕╣√╕╕⌂─≢⁸ │↓─╟℮⌂ ╩∆╢⇔⅛⌂™⁹ 

 ↕╠⌐⁸ ─ ╡⁸ ─ ⅜№╤℮↓≤⌐ ⌐╟∫≡ ⌡≡ ╦╣√⁹

│ ≢№╡⁸∕─ ≤⌂∫√ ₁╩ ⌐ ∆═⅝ ⁸ ─ ≢№╢

─⌐⁸ │ ╩ ╠⌂™⅛╠⁸ ╩↕↑≡ ⇔≡™╢ ₁⌐ │ ≤ ∫

√⁹╕√⁸ ⅜ ≢⌂ↄ⁸₈╕∞ ≢⁸№∫∟─ ∞⅛╠ ⅛∫√₉≤╕≢ ∫√⁹≤╙⌐

∆←⌐ ⇔≡⁸ ⇔√╟℮∞⁹⇔⅛⇔⁸ ╙ ╙⌂™ ⅜ ≢ ┌╣√ ה

≢№╢≤™℮─│⁸⌂╪≤ ⇔™↓─ ⁸ ≢│⌂™─⅛⁹ ≢ ∆╢ ≡┌

│⁸≤╡╦↑ ⅛╠ ה ─ ⌐╟∫≡ ™╠╣≡⅝√⁹ ⌐╟╡

⌐╟╡ ╩ ⅜∑≡⅔⅝⌂⅜╠⁸ ⅜ ╠╩ ⇔≡ ≡√™ↄ≈⅛─ ⇔™ ⅜№∫√⁹

⁸↓℮⇔√ ╩ ⌐ ∆╢ ⅜ ⌐ ╘√⁹ ─ ⁸

─ ╩⁸ ⁸ ─ ⌐№╢ ⁸∕─ ╩⇔∫⅛╡≤ ⌐ ∑⌡┌⌂╠⌂

™⁹ 

≥℮⇔≡ │↓─ↄ⌐╩ ⇔╕∏⌐⁸ ⌐ ⅛╦∑≡™╢─∞╤℮⅛⁹ №╢ ⅜

⌂ↄ⁸ ╙ ─ ⌐ ╩ ∂╢─∞⅛╠⁸ ≤™℮↓≤∞╤℮⁹ ה ⌐⁸ ⌂

╩ ™⁸ ≤ ↕╣√⌂≥≤ ™ ╣│∆╕™⁹ │ ╠ ┘⁸ ⅎ⁸ ⅛╠ ⇔⌂

™↓≤∞⁹↓─ │ ⇔ↄ ™ ╙№╢⅜⁸ ⇔ↄ ⇔ↄ⇔⁸ ∑⌐⌂╢ │ ⌐ ┘⁸

ⅎ╢↓≤⌐╟∫≡ ≈⅛╢⁹ ╕≢ ═≡⅝√╟℮⌐₈⅛⌂⇔™₉│₈ ⇔™₉₈ ⇔™₉₈ ⇔™₉

⌂≥≤ ↕╣╢⁹ ∞⅜⁸ ─ ⌂♬ꜙ▪fi☻⅜ ╕╣≡™╢─∞⁹↓─ↄ⌐⅜ ⅝

⌂ ה ─ │≥─ ⌐⅔™≡╙⅛⌂⇔™ ∞⁹ 

 

2.  ─  

⌐ ⅛┬ ⌐ ⌂╢ │ ≢№∫√⁹ ⅛╠ ⌂∫≡⁸ ⌂

⅜ ⇔⁸╕√⁸↓↓⅛╠╙ ─ ┼≤ ⇔≡™∫√⁹ ⅜ ↄ ⅜ ≢№

∫√─≢⁸ ─ ⌂™ ╛ ⌐│ │ ≤⇔≡ ↑ ╣╠╣≡⁸ ≢

─ ╩ ≡⅝√⁹⇔⅛⇔⁸ ─ ╩ ≡⁸≈™⌐ ─ ⅜ ⇔⁸ ⌐╟∫≡⅔

⅔╟∕↓─ ₁│ 250 ╡ ↕╣√⁹↓╣⌐╟╡◦ⱴ │ ⇔≡ ⅝⌐ ⇔⁸ⱶꜝ

╙ ⌐ ⇔√⁹ ⅛╠─ ┼─ │ ∆╢⁹ 

⌐╟╡ ה ⅜ ⁸ ⌐╟∫≡ │ ⌐⌂∫√⁹ ⌐⁸ ה

─ │ ה ≤⌂╢⁹▪ⱷꜞ◌─╟℮⌂ ≢│⌂™⁹ ─ ╛ ─ ⇔
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≤™∫≡╙⁸ ⌐ ↕╣√ ╩ ╡ ∆╟℮⌂↓≤│≢⅝⌂⅛∫√∞╤℮⁹ ⌐ ⅎ⁸

⌂ ╛ ⌂≥≢╛╗⌂ↄ ⇔⁸⅔⅔╟∕ ה ─ ≢№∫≡╙⁸ ∑⇔╘─√╘

⌐ ╠│ ⌐ ∑╠╣√⁹↓─ ⅜ ↄ ⌐ ⅝⁸⅔ ⌐ ╩ ⅎ╢↓≤│

⇔⁸ ∆╢⁹⌂⅛⌂⅛ ╛ ⁸№╢™│ ה ה ─ │ ⌐⌂╠⌂

™⁹ ⇔≡ ╩ ∂√∞↑≢⁸╙℮ ─ │ ╘⌂⅛∫√─∞⁹ 

⅛╠│ ─ ⌐№╡⅜≤℮⁸↓╣⅛╠╙╟╤⇔ↄ≤ ╦╣╢↓≤⅜ ™⁹ ⅛╠

│⁸√≤ⅎ ╦╣≡╙⁸ ≢⁸ ⅛╠≢│⌂™⁹ ⅛╠│ ⅜ ™ │ ╘⌂™⇔⁸

™ ↕╣╢⅛╠⁸ ∆╢⌂≤ ╦╣√⁹ │⁸ ≤⇔≡ ↄ ⅝ ™⁸⅔ ╩ ≤⇔⌐

∆╢─│ ∞⅜⁸ ⅜ ™ ⅜ ↄ ╩ ╡⁸ ≈ↄ─│ ⌂─∞⁹⇔⅛⇔⁸ √∟

│ ─ ╩ ∫√─∞⅛╠⁸ ≡∞↑⅜ ≢⌂™⁹ ⌐⁸ ⅜ ™

≢│⌂™─≢⁸╛│╡ ─ ⅜ ╪≢™╢≤™℮↓≤⅛⁹ ⌂ ⌐╟╡⁸ ╩

√∏⁸ ╩ ≡∏⁸ ⌐ ⇔√ ╩ ╠╣∏⁸ │ ≢⅝⌂™≢⁸ ⌐ ™

╢─∞╤℮⅛⁹ ╠╣√ ≢№╢⅛╠⌐│⁸ ╩ ↑ ╣╢↓≤│≢⅝⌂™─≢⁸ ⌐

⌂╢↓≤│ ─ ⌐ ⌂↓≤≢│⌂⅛∫√⁹⇔⅛⇔⁸ │∕─ ⌐╟∫≡⁸

╩ ℮ ⌐№╢⁹ ≢│ ⅜ ™⁹ ⅛╠ √∟⅜ ⌐ ≡⅝≡⁸

│ ⇔ ↑√ │ ╦∫√─∞╤℮⁹ │ ⌐╟╡⁸╙℮ ↄ─ √∟╩ ⌐

╡∞∑⌂™⁹ ─ ╩ ⌐ ↑ ╣⁸ ╛⅛⌂ ─ ⌐╟╡⁸ ≤

╩ ╢─⅜ ™⁹ 

 

3.  ─  

 ⅜ ⁸ ─ ∟⅛⁹▬◄⁸ⱶꜝ ≢№╢ ─ ╩⁸∕─ ─ ⌐ ∫≡╖

╟℮⁹ ⱡ 2010 │≤≡╙ ⌐ ─ ─ ╩ ⇔≡™╢⁹ ⱡ ⌐╟╣┌⁸ │

₁⌐≤∫≡ ⇔™╙─≢№∫√⅜⁸ ⌐ ↕╣√ ╠╩ ⇔⁸ ┼≤ ™╛╢≤™℮

╙ ∫≡™√⁹ √∟─ ™⌐ ⅜ ⅛╠ ⅛™ ℮↓≤│⁸ ─⌂™ ≤

╩ ⅛∆⅛╠ ≢№╡⁸ ┼─ │ ⌐≤≥╘≡⅔ↄ─⅜ ≢⁸⌂−≤™℮ ™⌂≥

│ ⌐∆╢─⅜™∟┌╪ ™─∞╤℮≤ ═≡™╢⁹ ⁸ ⱡ │ ─ ⌐│⁸№ⅎ≡

⌂™™ ╩∆╣┌⁸ ─ ™⅜⇔⌂™≤ ═≡™╢⅜⁸ ≢│⌂™ │ ╩

™ ⇔⁸ ╣╩⇔√─⅜⁸ ≢│⌂⅛∫√⅛≤ ←∫≡™╢⁹↓╣⌐ ∆╢ ╩

╠⅛⌐⇔≡⁸ ⌐ ≠⅝ ⌐ ⇔⌂↑╣┌⁸ │ ⌐⁸╕√ ╩

⌂ ┼≤ ↄ∞╤℮⁹ ⱡ │ ─╟℮⌐ ⇔≡™╢⁹ 

₈ ─ ⅜⁸ ─ ≤ ─ ─ ≢⁸≥─╟℮⌂⅛√∟≢ √∟─ ╩ ↑⁸

№╢™│ ≠↑⌂⅛∫√↓≤⅜ ─ ┘≤─ ≤™℮═⅝╙─╩™⅛⌐ ⇔≡

⅝√─⅛╩ ™√™≤ ⅎ≡™╢⁹ │ ₁⌐≤∫≡ ⇔™╙─≢№∫√↑╣≥⁸ ⌐ ╠╩

⇔⁸ ┼≤ ™╛╢≤™℮ ╙ ∫≡™√⁹ ─ ⌐│⁸№ⅎ≡ ⌂™™ ╩∆╣┌⁸

─ ™⅜⇔⌂™─≢№╢⁹↕╠⌐™ⅎ┌⁸∕↓⌐│⁸ ⌐ ⅝≡™╢ ─ ⅜ ⇔≡™

╢╟℮⌐ ╦╣╢⁹≈╕╡ Ί ⌐⅔↑╢ ─ ╩ ⅎ╢─≢№╣┌⁸ ⅝√

─ ≤ ╪∞ ─ ≤│≥─╟℮⌂ ╩╙∟⌂⅜╠ ↕╣≡™∫√─⅛⅜⁸

─╙≤⌐ ↕╣⌡┌⌂╠⌂™≤ ⅎ╢⁹ ╠│ ⅜ ╦╢√┘⌐ ┘≤─

⅛╠ ╣ ╠╣⁸─∟⌐№╢ ─╙≤⌐ ∫≡⅝√∞↑⌐∆⅞⌂™⁹ ⅛⌐ ה √∟

⌐≤∫≡ ─ ⌂≥─ │⁸№╢═⅝ ה ─ ≤⇔≡ ⅝╢↓≤╩ ™╢ ≢

№∫√⅜⁸ ≢ ─ ╛ ─ ⁸ ↑≤™℮ ™╙№╡⁸╝ⅎ⌐ ↕╣√─

≢№╤℮⁹╕↕⌐₈ ₉≤ ╪≢⅛╠ ╣╢≤™℮ ─ ╩ ╩ →≡ ⇔⁸

∆╢≤™℮ ≢№╢⁹∕─ ≢ │ ╩ ⇔ ⇔≡↑⌂→⌐ ╢ ℮ќ ┼─ ה

│ ⇔⌂™⁸≤™℮ ─◘▬◒ꜟ⅜ ⇔√⅛─╟℮≢№╢⁹ ⅛⌐ ╪∞ │ ─

≤⌂∫√⅛╙⇔╣⌂™⇔⁸ ─ │ ≢│⌂⅛∫√─⅛╙⇔╣⌂™⁹⇔⅛⇔⁸ ≢
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│⌂⅛∫√≤™℮─⌂╠⁸™∫√™ ─√╘─ ≢№╡⁸ ∞∫√─∞╤℮⅛⁹ ⅜ ⌐

╦∫≡ ⅝≈↑√™ↄ≈⅛─⌂−⌐≈™≡⁸ ╙ ╙ ₃ ╩ ∂≡ ⅎ≡↓⌂⅛∫√⇔⁸

⅔∕╠ↄ↓╣⅛╠╙ ⅎ╢↓≤─⌂™╕╕⁸ ∞↑⅜ ╣≡╝ↄ⁹ √∟─ ™⌐ ⅜

⅛╠ ⅛™ ℮↓≤│⁸ ─ ─⌂™ ≤ ╩ ⅛∆⅛╠ ≢№╢⁹∕℮≢№╢

⌂╠┌⁸ ₃ ≤™℮ ─ ⌐⅔↑╢ ┼─ │ ⌐≤≥╘≡⅔ↄ─⅜ ⌂─

≢№∫≡⁸⌂−≤™℮ ™⌂≥│ ⌐∆╢─⅜™∟┌╪ ™∞╤℮⁹∕╙∕╙ │ ⅛

╠ ⌐™√╢╕≢⁸ ─ ⅛╠ ╣⁸ ─ ⌐⌂∫≡ ⌂╡ ⌂╡─ ╩

⇔≡⅝√↓≤⌂≥⁸ │ ╙⌂⅛∫√─≢│⌂™⅛⁸≤™℮↓≤⌐⌂╤℮⁹₉ 

 

4.  ≢ ╩ ╖⁸ ┬ 

─ ⅜ ↕╣√⁹ ↄ ⅜⌂™⁸╒≤╪≥ ╙ ╕⌂™⅛╠∞≤™℮⁹

│ ╩ ╖⁸ ⅎ⁸ ↄ ╩⇔≡⅝√⁹ ∫√↓≤╙⌂™ ⁸ ℮↓≤╙≢⅝⌂™ ⅜

ↄ─ ╩ ⅝ ⇔≡⅔╡⁸ ╠─ ⅛╠│ ↄ─↓≤╩ ┬↓≤⅜≢⅝⁸╕√∕╣╠│ ╩

ⅎ≡ √∟╩ ⅝⁸ ╕⇔≡ↄ╣≡™╢⁹ │ ╩ ≡╢↓≤⅜≢⅝⌂™⁹ ⁸

─ ╙ ≢ ╩ ∆╢↓≤⌐⌂╡⁸ ⌐⌂∫√⁹10 ─

⅜№∫√⁹ │≥℮⇔≡↓╣╒≥╕≢⌐⁸ ╩ ╕⌂ↄ⌂∫√─⅛⁸ ⇔ↄ≡ ⅜⌂™⁹

─ ⅜ ⌐⌂╢⌐≈╣≡⁸↓─ↄ⌐─ │ ⌐╙ ╩ ↓⇔≡™╢─∞╤℮⁹ 

√∟─ ≤╗╠─ ⁸ ⌐╙⁸ ≢ ⇔√ ─╒⅛⁸

╛ ─ ⅜ ╒≥ ⇔≡№╡⁸ ╩ ℮ ₁⌐ ⇔≡™

√∞⅝√™⁹⇔⅛⇔⁸↓╣╕≢│ ⇔≡⅝√ ╩ ∆╢ ₁│ ⌂⅜╠ ⌂⅛∫√⁹ 

─ ⌐ ∟ ≡╠╣√ ⅜⁸ ⌐│ ∫≡│⌂╠⌂™ ⌐ ⅎ╢─∞⁹ ⌐

╩ ™ ╘╢ │ ⁸ ⌐╟╡╒↓╤┘⁸ ⅝ ─ ⌐ ∆╢ ⅜ ∏

╢∞╤℮⁹ ≢⌂ↄ≤╙⁸ ⌐ ⅎ⁸ ⌐ ╣┌⁸↓─↓≤│ ⌂↓≤∞⁹◄◖Ⱶ

ⱶ▪☺כꜙ ⁸ ╩ ╘≡⅝√⁹≢╙⁸ │ ⁸ ⁸ ⁸™╦

╝╢ ⁸∕─≥╣≢╙⌂™⁹ │ ─ ⌐│ ╩╙∫≡™╢⅜⁸№ⅎ≡ ⅎ┌⁸

⁸ ≢№╡⁸ ≢№∫≡╙⁸ ⌐ ₁≤│⇔⌂⅛∫√⁹≥─ ≢╙

│ ⇔ ⇔⌂⅜╠⁸ ∆╢↓≤⅜ ∞≤ ℮⁹ ≢ ╩ ∫≡⁸ ⌐

╠∏ ─ ╛ ⌐│ ╩ ∫≡⅝√⁹ 

▬◄⁸ⱶꜝ⁸◦ⱴ≤™∫√ ⌐╟∫≡⁸ ╛ ╩ ⌐⇔√™ √∟─ ⅜⁸⌂−⁸

4 ╙ⱶꜝ⅛╠ ™ ↕╣≡⅝√─⅛⁹ ↑⌂™↓≤⌐ │ ╡╩ ∫≡™╢⅛╠∞╤℮⁹∕╣

≢╙⁸ ╡№╢ ≤⇔≡⁸ │ ─ ≤⇔≡⁸ ─ ╡╩ ↑ ⅞⁸ ⅎ√™≤ ⅎ

≡™╢⁹ ≤ ™╛╡↓∕⅜ ≢№╡⁸↓╣╠╩ ∫√⅛╠⁸↓─ↄ⌐││⇔√⌂ↄ⌂∫≡™╢

─∞⁹ ─ ╩ ⇔≡ ℮ ╛ ⅜ ™─≢⁸ ⅜ ╦↕╣╢⁹ │ ↕

╣⌂™╟℮⌐⁸ ─ ╩ ╖⁸ ≢ ⅎ⁸↓─√╘⌐│ ⅝╢√╘─ ┘⅛╠ →≡│™↑⌂

™⁹ 

─ │ №╢⅜⁸ ⌐⅔™≡╙ ─ ה │ ╠ ┘⁸ ⅎ≡⁸ ™

╡ ╩ ⇔⁸₈ ה ה ₉╩ ∆╢⁸ ─╕╕─ ⇔™ ╠⇔╩ ⇔╗↓≤⌐№╢⁹

╛⁸╙≤╟╡ ╩ ╘╢↓≤≢│⌂™⁹ │ ⌂ ╩ ™ ╘≡⁸ ה

≤ ╢ ⌐ ∆╢⁹ ─ │ ╡⁸™∏╣ ∕─╙── ╙ ↕

╣⁸ ⌐ ╦╣╢─∞╤℮⁹№⌂√│ ≢ ⅛∆↓≤─⌂™ ⌐ ╡√™─⅛⁹

꜡Ⱳ♇♩⌐№╛↕╣√™─⅛⁹ ⌐ ↕╣√™─⅛⁹AI ⅛╠ ╩ ╦╡√

™─⅛⁹ 

│╒≥╒≥─ ↕ ⅜ ™⁹ ∞∫≡ ∂∞⁸ ─ ≢⁸ ╛ ≢ ╠⇔≡™⅝

√™⁹ ⌐ ∆╙─≤⇔≡⁸ ⅝ ─ ╩ ∆╢ ╩⇔≡⅔⅝√™⁹≥℮⅛

╩ ╕⇔≡⁸ ⌐ ≡⁸ ⇔≡╒⇔™⁹ ⁸ ╩ ∆╢ ™ ₁⌐⁸ │
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╛ ╩ ⅎ√™≤ ℮⁹ 

 

6  ≤  

.  ─ │  

⌐╟╢ ─ ⌐ ⇔√ │ ─ ≢№╢⁹⇔⅛⇔⁸ │⁸

↓─↓≤│∕╣ ⌐ ─ ≢╙№╢⁹ │ ⅛╠ ⅝╢ ╩ ╪≢⅔⅛⌂™

≤⁸ ה ה ─ ─ ⅛╠ ⌂ √⌂ ─ ┼≤ ≢

⅝⌂™⁹ ⅎ╢ ⌐ ╗ ₁│ ⌐ ╣⁸ ─ ₁─ ⌐ ⅎ╠╣≡™╢↓≤╩

╣⁸↓─ ⁸ ╛ ⁸ ─ │ ⇔√⁹ ⌐╟╢

⌂≥┼─ ⌐ ∆╢√╘⌐ ╡ ╠↕╣√ ⌂ ⌐ ╕╣√ │ ╩ ⇔≡

™╢ ☿fi♃2014כ ⁹ ⌐╖╣┌⁸▬fi♄☻ ─ ─╟

℮⌐⁸ ⅜ ⇔≡╙ │ ∆╢⅜⁸ ⅜ ⇔√╠⁸ │ ≢⅝⌂™⁹↓─╟

℮⌂↓≤│ ⌐│ ≡│╕╠∏⁸ⱡ☻♃ꜟ☺כ⌐∆⅞⌂™≤™℮ ╙ ™⁹⇔⅛⇔⁸

⅛╠─ ╩ ™∕℮⌂ ⌐⅔™≡⁸↓─↓≤│ ⌂─∞⁹ ⅜ ⅝ ╕╡⁸

╠√⌂ ┼≤ ∆╢√╘⌐ ∆═⅝ ⌂ │∕─ ─ ─ ⌐

≈↑ ↕╣╢⁹⇔⅛⇔⁸ │ ⌐╟╡⁸ ─ ╩⁸ ╕↕⌐⁸

∆╢ ─ ⌐ ⇔≡™╢⁹ 

⌐ ↨∆≤│⁸ ─ ╛ ⁸ ⌂≥╩ ≤⇔≡ ─ ₁⅛╠ ┬↓≤≢№

╡⁸↕╠⌐⁸ ╩ ┘≈≈ ≤ ⇔⁸ ╩ ⇔≡ ↄ ≢№

╢⁹ ⌐ ─ ╩ →≡⁸╕√⁸ ≤ ⇔≡⁸ ─ ≤ ╩ ┬⁹∕─

≢⁸ ╩╟ↄ ⇔≡⁸ ≤╙ ⁸ ∆╢ ⌐≈⌂→╢⁹ ─ ╩ ↄ ╡

→╣┌⁸ ⅛╠ ⌐╕≢ ⅜╢ ≤ ╩ ≡≤╢ ─≢Ɽ♇꜡כꜜ⁹╢⌂≥┘ ╖╙⁸

◄◖Ⱶꜙכ☺▪ⱶ ╛ⱦ○♩כⱪ ╡⌂≥⁸ ≤ ═≡╙ │ ↓∕№╣⁸ ∆╢↓≤

⅜ ↄ⁸↓↓⅛╠╙√ↄ↕╪ ┬↓≤⅜≢⅝╢⁹╕√⁸ ≢─ ≢Ɽ♇꜡כꜜ╩╖ ≡≡╙╠

℮↓≤╙≢⅝╢⁹ ⁸ ≢╙ √⌂ ≤╙™ⅎ╢₈ ─ ₉Place- based education

ה 2010 ╛♩ꜝfi☺♇◦ꜛfiהⱶכflⱷfi♩ Transition movement Hopkins 2008 ⅜

↕╣≡⅔╡⁸↓╣╠│ ╠⅜ ≢ ⇔⌂⅜╠ ≤ ∆╢ ╩╙≈─≢⁸

╩ ↕∑╢ ⌂ ╩ ⇔≡™╢⁹≤╡╦↑ ≢│⁸ │╒≤╪≥─

≢ ╩ ⇔√ ⅜ ╘╠╣⁸ ⅔╟┘ ≤─⁸∕⇔≡ ≤ ≤─ ⌂

╩ ─⅛∑√⁹ 2013 │ ─ ≢№╢ ╩ ⇔⌂⅜╠⁸₈ ─ ₉

│∕╣╠─ ╩ ∆╢ ╩╙∫≡ ↕╣≡™╢≤ ⇔≡™╢⁹ 

 ↄ─ ₁⅜ ה ≤ ─ ─√╘⌐ ─ ╩ ∫≡™╢⁹ │ ₁⌐≤

∫≡ ∕─╙─≢№╢⁹ ╕≢│ ⌐╟╡ ╠⇔╩ ∆╢√╘⌐⁸ ⌂ ╩ ┌⌂↑

╣┌⁸ ≢⅝⌂⅛∫√─≢⁸ ╙⅜ ⅛╠ ≤↓↓⌐ ⅛╣√ ╩ ╟℮ ╕⌡≢

╪≢⅝√⁹↓─↓≤│⁸ │ ≢╙ ╦∫≡™⌂™│∏≢№╢⁹⇔⅛⇔⁸ ⌂ ™ ╩∆╣┌⁸

≢│⁸ ⅛╠ ═⌂™⁸ ┌⌂™⁸ ┌⌂ↄ≡╙ ⅝╠╣╢≤⁸ ─ ₁⅜ ⅎ≡™╢╟

℮⌐ ↑╠╣╢⁹ │≤╡№ⅎ∏ ╛ ┼─ ה ⌐ ↄ─ ╩ ™⁸ ⌐│

╢√╘⌐ ∫≡™╢∞↑∞⅛╠⁸ ⌐ ⌂ ╩ ┌⌂ↄ≡╙⁸ ⌐│ ╠⌂™⁹↓℮⇔≡

√∟│ ⌐ ∆╢ ↄ─↓≤╩ ∫≡⅝√⁹↓─ ⌂ ─ ≤ ─

⌐╟╢ ⌐ ⇔⁸ ╩ ⅞⁸ √⌐ ⌂ ╩ ∆√╘⌐⁸ ─ │╗

⇔╤ ─ ≤⇔≡ ∆╢═⅝⌂─≢№╢ ☿fi♃2014כ ⁹ 

 

2.  ⅜ ╩ ℮ 

│ ⌐ ₁─⅝≈™ ╩ ⇔≡⅝√⅜⁸ ↄ─ ╩ ™╙⇔≡⅝√⁹ ─

≤│ ⌐⁸ ⌂ ─ ≢№╢ ╛◖fiⱧꜙכ♃כ⌂≥ ↑─ ⅜ ─
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⌐ ╖ ╕╣≡⅝≡™╢⁹ ⅜⁸ ─ ╦╡⌐ ⇔⁸ │╙∟╤╪ ╩ ╘≡⁸

⌐ ↕╣√ ⌂ ♃כ♦ ⌐╟╡⁸ ∆╢⁹ ⌂ ↕─ ⌐╟╡⁸ ₁│ ╢↓

≤╛ ⅎ╢↓≤⌂≥⁸ ≤⇔≡─ ⅜ ⅝╢√╘⌐ ⌂ №╢ ─ ↄ╩ ∫√ ⱨ

◊꜠☻♥ꜟ 1996 ⁹ ⌐⁸ ⌐╖≡ ⅜ ⇔≡™╢ ≢⁸ ╩ ╦∏⁸ ↄ

─ ₁│ ╩ ↄ⇔≡™╢⁹≤╡╦↑⁸ ⌂ ╛ ─ 1 ─

⅜ ⇔⁸ ╙ ─fiꜛ◦כ♀ꜞⱣכ꜡◓⁹╢™≡∫ ≢⁸ ⌐╟╢ ה ─

╛⁸ ⌐⅔↑╢ ה │⁸ ╡ ⇔ ∂≡™╢╟℮⌐⁸ ─№╡ ⌐⅔↑╢

⌂ ≤⌂∫≡⅔╡⁸ │ ─ ⌐♩ⱳ▬fiה◓fi♬כ♃⌂ ∫≡™╢

☺כꜛ☺ 2004 ⁹ 

⇔√⅜∫≡⁸ ⁸ ─ ─ ─ ≈│ ┼─ ≢№╢≤╙ ⅎ╠╣╢⁹ ↄ─

╩ ╠╣⌂™ ╩ ∆╢─≢№╢⁹ ╩ ↑╢↓≤⌐╟∫≡ ⅜ ∆≤

│™ⅎ⁸ ה ↕ⅎ╙ ⅜ ─ ╩ ≡™⌂™⁹√≤ⅎ┌⁸2005 ⌐⅔

↑╢ │ 17.5%⁸ │ 47.4%⁸ ╙ ╙⇔⌂™ ─ 6.7 ≢⁸ ⁸

│ 59.7%≢№∫√ 2011⁹Ⱪꜞfi♩fi 2008 ⌐╟╣┌⁸≤╡╦↑

─ ⅜ ⇔√─⌐│ 3≈─ ⅜№╢⁹∕╣│⁸ ☻ⱦכ◘╠⅛ ⌐

⅜ ⇔√↓≤⁸ ─ ⅜ ⇔√↓≤⁸⅔╟┘ ⅜ ⇔√↓≤≢№╢⁹

⅜ ⇔⁸꞉כ◐fi◓ⱪ▪≤™╦╣╢ ─ ꜟⱣכ꜡◓⁸ ⌐╟╡

─ ⁸ ─ ≢ ─ NHK☻Ɑ◦ꜗꜟₐ꞉כ◐fi◓ⱪ▪ₑ 2007 ⁸

↕╠⌐⁸ ┌∏ ⅛⌂™ ─♩כ♬ 2007 ⌂≥⁸ │ ⇔≡⅝≡™╢⁹ 

─ ≤™℮ ⌐╟∫≡⁸ ╠⌐╟╡ ↑≤ ╩ ™ 1973 ⁸ ╩

∆╢ │⁸ ≤⇔≡─ ╩ ╠╣⌂™↓≤┼─ ╘⌐⌂∫≡™╢⁹↓─ │

⌐╙⅛⅛╦╠∏ ↕╣ ↑≡⅝√ │ ∆╢√╘─ ₈ ₉╩ ╘╢↓≤⅜

⌐⌂╡⁸ ─ ─ ≢№╢ │ ╣╠╣⁸∕─ ≢№∫√│∏─ │

⇔√ ≤⇔≡ ⌐⌂∫√⁹IT ╛ ⅜ ⇔√ ⁸ ⌂ │ ╩

╙↕╣∏⌐⁸ⱦ♇◓כ♦ה♃≤⇔≡ ↕╣╢ ≢⁸╕√ ↕╣√ │ ↕╣⁸ ↕╣

╢─⅜ ™─≢⁸ ⅛≥℮⅛╩ ℮ ∆╠⌂™⁹ 1990 ⅜ ℮╟℮⌐ ≤ ≤─ ⅜

⌐ ↄ⌂∫≡™╢↓≤⌐ ─ ⅜ ╣≡™╢─≢№╢⁹ ⌂ │⁸ ╛

⁸ ─√╘⌐ ↄ↓≤─ ╩ ⌐ ⇔≡⁸ ⁸ ─ ⌐╟╠⌂™ ─

╩ ⇔⁸ ╦∑√⁹ ⌐ │⌂™≤ ™⌂⅜╠⁸ ⌂ ≤ ⅜ ╩ ↕∑

≡™╢⁹ ─ ┼─ │ ⌂ ₁⌐╟∫≡⌂↕╣≡™╢≤↓╤≢№╡ √≤ⅎ┌⁸

1997⁸ 1979⁸ 1997⁸ 2002 ⁸ √∟│ ─ ╩ ─ ≤

⇔≡ ≠↑⁸ ⌐╟∫≡ ⅎ⌡┌⌂╠⌂™⁹ 

 

 

3.  ⱠⱤכꜟ─ ≤☻Ɑ▬fi─◓ꜝ♄♫  
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3  ⌐╦√╢  

─↓─ ─ ╩ ∆╢─│⁸ ─ ⌐╟╢─≢│⌂ↄ⁸ 

₁ ─ ⌐╟╠⌂↑╣┌⌂╠⌂™⁹ 

ꜝ☻◐fi,J.  

1  ┬↓≤─   

≤│⁸ ╩ ℮↓≤⌐╟∫≡ ≤ ╩ ⇔⁸ ⌂ ╩ ∆

╢√╘⌐⁸ ╩ ↕∑⁸⌂⅔ ⌂ ╩ ╘╢╟℮⌐ ⅔╟┘ ╩ ⇔

∆╢ ≢№╢⁹ ≤ ╩ ⇔ ה ⌐ ⌂ ┼─

╩ ⇔≡ ↓╣⌐ ≠ↄ ─ ≤ ╩ ≤⇔≡™╢⁹ 

 ─ ⌐⅔↑╢ │⁸ ⌐│ ─ ⁸ ה ה ⁸ ⌐│

ה ה ⌂≥⁸ ⌐│ ⌂≥⌐╟∫≡ ≠ↄ╠╣≡™╢⁹ ≢

│⁸ ⌐ ⅜ ⇔⁸ ╛ ⅜ ↕╣╢╟℮⌐⌂∫≡™╢⁹↓─ ─ ⌂

│ ≢⁸ ↕╣╢ ╛ │ ⌐⅔™≡ ↕╣√ ─ ╩√

┘√┘ ↕╣⁸∕─ ⌐╟∫≡ ↕╣≡™╢⁹↓─ ⌐╟∫≡⁸ ─

↕╣√ ⌐↕╠⌐ ╡ ↑╠╣⁸ ⌐∆≢⌐ ↕╣√ ה ╩ ╢↓≤⌐⌂

╢⁹ ≢│ ⌂≥ ⌐≈™≡─ ─ ≤ ⅝ ╡⌂≥⅜ ↕╣⁸∕─ ⅜

⌐ ⇔⁸ ╛ ╠⇔┬╡─ ⅜ ↕╣╢⁹ ∆╢ ╛ │⁸ ⅜

╟╡ ™ ╩ ╘╢ ⁸╟╡ ™ ╩ ╠╣╢ ⌂≥⌐ ╡ ╘╢⅛≥℮⅛⌐╟∫≡⁸

⌂ ╩ ⁸↓─ │⅛⌂╡ ⌐ ⌂ ╩∆≢⌐ ↑≡⅝≡™╢⁹↓─╟℮

⌂ │ ─╙≤⌐ ╙⅜ ╩ ↑╠╣╢≤™℮ ™ ╙№╢─≢⁸

↕╣╢╙─≢│⌂™⁹⇔⅛⇔⌂⅜╠ ≤⇔≡│⁸ ∆╢↓≤⌂ↄ⁸ ⅜ ↄ

⌂ ╩ ⇔≡™╢↓≤⅛╠ ∂√⁸ ↄ─ ⌂ ╩ ⇔≡⅝≡™╢⁹ 

↓↓≢│╙∫≤╙ ⌂ ⁸ ┬↓≤─ ╩ ⌐ ∫≡ ⅎ ⇔≡╖√™⁹ ⅜ ─

≤ ⌂╡⁸ ⌂ ╩ ↑≡⅝√─│⁸ ⁸ ⅛╠ ╩ ─ ⌐⁸ ⌂

╩ ⇔≡⁸ ≤ ─ ╩ ≤∆╢ ╩ ↕∑⁸∕─ ⁸ ╩ ⅎ≡

╩ ╘√⅛╠∞⁹∕╣≢╙ ╘─℮∟⁸ │ ╟℮ ╕⌡≢ ─╕⌡╩⇔≡

⌐ ╪≢™√─∞╤℮⅜⁸ ⅜ ╛ ⌐╟∫≡ ↕╣╢≤⁸ ⁸ ⌐ ┬ ⅜≢

⅝≡⅝√─∞╤℮⁹↕╠⌐⁸ ⌐⌂∫≡ ╛ ⁸ ⌂≥╙ ⌐≢⅝√⁹

≢│⁸ ⅜ ⌐ ⇔≡⁸ ↕╣√ ⅜ ─ ≢ ↕╣⁸

◖Ⱶꜙ♬◔כ◦ꜛfi ⌐╟∫≡ √⌂ ┼≤ ╩ ⇔≡™╢⁹ 

√≤ⅎ┌⁸╕∏⁸ │ ⌐№╢ ⁸ ⁸ ⌂≥⅜ ─ ╩ ⇔√⁹

↕╠⌐⁸ │◖fiⱧꜙכ♃כ╛ ⌂≥⅜ ≤ ╩ ⇔√⁹ │ ⅛╠

╘≡⁸ ⁸ ⁸ ⁸ ⁸™╕≢│Ɽהꜟ♫♁כ◖fiⱧꜙכ♃≢≤≡╙ ⌂

╩⁸ ╛∕─ ╙ ⌐ ╠∏⌐⁸∆═≡Ⱪꜝ♇◒הⱲ♇◒☻─ ╖ ╦∑╩ ™≡

⌐ ⇔≡™╢⁹√┬╪⁸ ≥╙─ ⌐ ™√ ─ ─↓≤⅜⁸ ─ ⌐ ⇔≡∞⅜⁸

≢↕ⅎ ╠⌂™℮∟⌐ ⇔≡ ∫≡™╢─∞╤℮⁹≤≡╙∆┌╠⇔™ ─ ─

╟℮⌐ ⅎ╢⁹ 

 ≤↓╤⅜⁸ⱨ▫כꜟ♪ ─ ⌐⁸∆┌╠⇔™↑╣≥╙ ⇔™ ─ ≢ ╛ ╩⇔

⌂⅜╠ ╠⇔≡™╢ ₁⌐ ™⁸ ⌂ ─ ⅜ ∆╢↓≤╩ ╘≡ ╢↓≤⌐╟∫≡⁸

≤│ ℮ ⅛╠⁸ │↓℮⇔√ ─ ─ ─ ╩ ⅎ≡╖╢╟℮⌐⌂∫√⁹

─ ≢ ↓∫≡™╢↓≤│⁸ ─ ─ ≢│⌂™─∞╤℮⅛⁹ √∟│ ⅝╢

√╘⌐ ⁸ ⁸ ⇔≡ ═ ╩ ⁸ ⅝╢√╘⌐ ╪≢⅝√⁹↕╠⌐ ה ⌐

⌐╟╢ ╩ ╕≢│ ⇔≡⅝√⁹↓─╟℮⌐ ≤─ ⁸ ⁸ ⁸↕

╠⌐ ╩ ⇔≡⅝√─⌐⁸ ≢│ ─ ⌐ ∫≡ ╩ ⇔⁸ ↕∑╟℮≤



30 

 

↕ⅎ⇔≡™╢ 3.1 ⁹↓╣⌐│⁸ ≤™℮ ─ ⅛╠∆╢≤⁸≤≡╙ │≢⅝⌂™⁹

─ ╩ ⇔≡⁸ ⌂ ↕╩ ╘╢↓≤─ ╩ ⅎ╢═⅝∞⁹ ≢ ⇔⌂ↄ

≡╙ ⌐ ↄ↓≤⅜≢⅝╢ ⅜ ↕╣≡™╢⅜⁸ ⌐ ∆╢↓≤⌂ↄ⁸ ∫≡™╢

∞↑≢ ⅜ ™─∞╤℮⅛⁹↓─╟℮⌂ ↕™ ╟╡╙⁸ ─ ⌐ ∆╢ ╩≤╢╒

℮⅜ ⅝⌂ ⌐≈⌂⅜╢≤ ℮⁹ 

╙℮ ⁸ √∟│ ≢№╢≤─ ⅛╠⁸ ─ ─ ─№╡ ⌐≈™≡ ⅎ≡╖√™⁹

╩ ┘ ⇔√™⁸ ™ ₁⌐ ⅎ√™⁸ ⅝╢↓≤─ ⁸ ┬ ⇔╖⁸ ⅜↓

↓⌐№╢≤ ℮╟℮⌐⌂∫√⁹ELF ╩⁸ ≤ ─ ╩╙

≤╘≡⁸30 ╡ ⇔≡⅝√ ⌐ ≠™≡ ∆╢─│⁸└≤ⅎ⌐↓─√╘⁸ ≤⇔≡

─ ╩ ≤≤╙⌐ ⅛╠ ⅎ ⇔≡╖√™⅛╠∞⁹ 

 

 

3 1 ≤ ─  

 

2  ─  

⌐⅔↑╢ │ ╕╡─↓╤⅛╠⁸ ⌐ ∆╢ ⌂ ⌐╟╡ ╩ ╡⁸

⌐╟∫≡ ₁─ ╩ ∆╟℮⌂ ╩ ⇔≡™√⁹ ⌐⁸ 25 ─ ⌐

∆╢ ╛ 2014⁸ ╠ 2013⁸⅔╟┘ ─ ─ ╩ ⇔√≤↓

╤⁸ ╕≢─ ⌐⅔™≡│⁸ │ ─▬ⱷכ☺⅜ ↄ⁸ │ ╠∆←⌐ ∆╢

↓≤⅜ ⌂ ꜠ⱬꜟ─ ⅜ ↄ ╠╣√⁹↓─╟℮⌂ ⌐ ∆╢ ≢│⌂ↄ⁸

⌐ ↕╣√ ─ ⌐ ≠⅝⁸ ⌐ ─ ╩ ∆╢ ≢⁸ ─

╩ ╘⁸ ╠ ⅎ⁸ ⇔⁸ ╩ ∆ ─№╡ ╩ ╢═⅝≢№╢↓≤│↓╣╕≢

⌐╙ ↕╣≡⅝√⁹ Gregorio 2006⁸ ה 2011⁸ 1999⁸ 1996⁸ כ◊ⱨ◑ה

♪ 2007⁹ 

♠fi꜠כ꜡ 1949 │⁸₈ ─↓≤╩ ╢≤ ⇔⌂⅜╠⁸ ⌐≈™≡ └≤≈ ╠⌠ √

∟⅜ ⌐ ™√ ─ ⅜ ⁸ ⌐ √∟⌐ ↄ─ ╙√╠⇔√⁹ │└√∆╠

⌐ ≢№╢═⅝∞₉≤ ═√⁹↓─↓≤│ ─ ⌐╙ ⌂⅜╠ ≡│╕╢⁹

│ ─ ⌂ ↕⁸ ≤⅛™ ⇔√ ⁸ ─ ╩ ꜟⱣכ꜡◓√⇔ ⁸
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╩ ╕⌂™ ⱶ⌂≥⁸כ◕ ∕─╙── ╡ ╩╙ ↄ ╡ →≡ ╦⌡┌⌂╠⌂

™⁹ ┼─ │ ╩ ↕∑⁸ ╩ ⅛╠ ↕∑≡⅝√⁹ │ ╠ ™√

⌐ ╣≡⁸ ─ ─ ≤⇔≡─ ╩ ╘≡⇔╕℮─∞╤℮⅛⁹ ╛ ╙

⌐ ⌐ ⇔≡⁸ ⌐╙ ∆╢╟℮⌐⌂∫≡⅝√⁹ 

─ ╩ ╢√╘⌐⁸ 2004 │ ERIC Educational Resources I nformation Center

─☻ꜝ♁כ◦─ 1970 ⁸1984 ⅔╟┘ 2001 ─ ⌐ ≠™≡⁸ ╩ ∫≡ ⌐

↕╣╢ ⅜ ⌐⌂∫≡⅝≡⅔╡⁸ ≤⇔≡─ ⅜ ╩ ↑≡™╢↓≤╩

⇔√⁹╕√⁸ 2005 │⁸₈ ─ ≤ⱨ꜠כⱶ꞉כ◒╩ ⇔≡⁸ ≢

│ │ ↕╣√≤↕╣⁸ ╩ ∆╢ │⌂™⅜⁸ ⁸▪ⱷꜞ◌≢│

≢ ─ ╩ ≡╢╟℮⌂⁸ ≤ ─ ╩ ∆ │⌂ↄ⁸ ≤

⁸ ⌐ ⅜ ⅛╣≡™╢≤ ⇔≡™╢⁹ 

─ ה ⅛╠ ⇔≡ ⌂ ─ ⌐ ╢╕≢─⁸ ─ ⌐≈™≡

─ 1968 ╩ ∆╣┌⁸ ─ │⁸ ─ ─ ⅛

╠⁸ ⅜ ↕╣≡⅝√ ┼≤ ╖ ╘√≤↓╤≤ ≢⅝╢⁹ ╛

⌐⅔™≡╙⁸ ה ⌐≤╠╦╣√ ╩ ≤⇔≡⁸≤╡╦↑ ≢│⌂™

⁸ ≢│ ⌂ ─ ╩ ⇔≡™╢⌐∆⅞⌂™↓≤⅜ ™⁹⌂−↓─

╟℮⌂ ⅜ ↓∫≡™╢─⅛─ ╩ ⅎ⁸ ⅛╠ ∆╢ ╩ ∆╢

⌐│⌂⅛⌂⅛ ╙℮≤│⇔≡™⌂™  2014a ⁹ 

⌂ ≢№╢ ─ ╩ ∆╢√╘⌐│⁸ ⅎ╠╣╢ ≢│⌂ↄ⁸

╠ ℮ ⌐╕≢ ╘≡ ⅎ╢ ⅜№╢⁹ │ ─ ╩ ⇔≡™╢─≢⁸

─ ⅛╠⁸ ₈ ₉≤₈ ₉≤╩ ⇔⁸ ⌐ ╩ ™≡ ⅎ√™⁹ 

↓╣╠─ ⅛╠⁸ ⌂™⇔ ⌂ ╩ ⌐ ⇔⁸ ⅜

⌐ ⅛℮╟℮⌐⁸ ─ ⅜ ≢№╢≤ ⅎ√⁹ 1962 │⁸₈

│⁸ ⌂ ≢ ∆╢╙─≢⁸ ─ ⁸ ─ ⁸ ╩ ⌐⇔⁸

╙ ⌂ ⌐ ⅎ╩ ⅎ╟℮≤∆╢ ≢№╢⁹ ₁─ ─℮∟ ╙ ⁸ ⌂

─ ↓∕ ─ ≢№╡⁸∕─ ⁸ ⌐ ∟ ∫≡ ⌂ ╩≈⅛╙℮≤

∆╢ ╩╙≈─≢⁸ ≢│⌂ↄ ─ ≢№╢₉≤ ═≡™╢⁹↓╣╠─ │⁸╕↕

⌐ ⌐ ≢⅝╢⁹ 

ה ╩ ∂╢⌂⅛≢⁸ 1998 │ ─╟℮⌐ ═≡™╢⁹₈ ≠ↄ╡│

↑─ ≠ↄ╡─ ≢№∫≡⁸ ≤ ─ ╩╙ ⇔⁸ ⅝ ™ ╩≈ↄ╠⌡┌

⌂╠⌂™⁹ ≤ │≤╙⌐⁸ ≤™℮ ⌐ ∆╢ ─ ≢№

╢⁹ │⁸ ≤ ─ ≢№╢ ∕─╙─╩ ⅛╠ ↕∑╢⁹ ה

≤│⁸ ⌐ ↕∆ ─ ≢№╢⁹ │ ⌐╟∫≡⁸ ⁸ ⁸ ⌂

┼≤ ⇔⁸ ─ ↕≢№╢ ╛ ╩ ↕∑╢╟℮⌂ ≠ↄ╡┼≤ ↕╣≡

⇔╕∫≡™╢⁹↓─√╘⁸ ה │ ─ ⅛╠ ∆╢ ≢№╢ =

─ ╩≤╢↓≤⌐⇔√⁹₉ 

≤ ─ │ ╩ ≤⇔√ ─ ─ ⅎ╢ ⌂ ≢№╢⁹ ⌂

│ ─ ⅛╠⇔⅛ ≢⅝⌂™⁹ ─ ⅎ ⇔─√╘⌐│ ─

⅜™╢⁹⇔√⅜∫≡⁸ ─ ─ ≢№╢ ⌐⅔↑╢⁸ ≤⇔≡─ ╩

╠⅜ ⇔⁸ ─ ╩™⅛⌐ ∆╢⅛⅜ ─ ⌐№╢═⅝≢№╢⁹ ─

╩╙⁸ ⌐ ≠↑⁸ ∆╢ ╩ ≤⇔≡™╢⁹⇔⅛⇔⌂⅜╠⁸

─ ⌐№╢ ה ╩ ─ ⌂ ⁸↕╠⌐ ─ ⅛╠≤╠ⅎ

╟℮≤─ │™╕∞⌐ ⌂™⁹ 

╩ ⌐≈⌂→╢√╘⌐⁸ ⅝⌂ ╩ ∂√─│⁸Senge╠ 2012 ─ ∆

╢ ≤™℮ ≢№╢⁹₈ │ ─ ₁─ ⌐≤∫≡ ≤⌂╢ ╩╙∫≡™╢⁹
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↕╣╢╟╡╙ ╠ ∆╢ ╩ ⌐⇔⁸ ™ ₁│↓╣╕≢⌐⌂™ ─ ≢ ⇔≡⅔

╡⁸ ∆←⌐ ╩ ╖ ∆ ⅜№╢≤ ⅎ≡™╢⁹ ∆╢ │ ≥╙⅛╠ ╕≢∆═≡

─ ₁─√╘⌐╙∫≤ ≢⁸ ⌂ ┼≤ ⇔⁸ ─ ┘╩ ┘⁸ ─

™⁸╟╡ ⌐≈⌂⅜╡ ∫√ ╩ ↄ═⅝∞⁹₉≤ ≠↑≡™╢⁹↓─╟℮⌐⁸ ≤

╩≈⌂⅞⁸ ⌂ ╩ ∆╢╟℮⌐ ⅎ╟℮≤─ │⁸ ─ ≤ ⇔

≡™╢⁹ 

≢│⁸ ─ ⌐⁸∆═≡╩ ⇔≡ ה ╩ ≠↑╢√╘⌐⁸╕∏⁸

─ ╩ ─ ⅛╠ ™⁸ ─ ≤⇔≡─ ╩

∆╢⁹ ⌐⁸ ⅜↓╣╕≢⌐ ╘≡⅝√ ⸗♦ꜟ⌐╟╢ ─╕≤╘≤⇔≡ ⌐╦√

╢ ─ ╩ ∆╢⁹ 

   

3  ⌐╦√╢ ─  

⁸ ⅔╟┘ ─ ≤™℮⁸ ─ ⅜ ⇔≡⅝√ ╛

╩ ⌐⁸ ⌐╟╢ √⌂ ╩ →╢═⅝≢№╢⁹ │ ⌂ ≢№╢─∞

⅛╠ 2000⁸ ╠√⌂ ≢│ ⌐№╢ ╛ ┌⅛╡⌐ ∑∏⁸ ⌐╟

╢ ⌂ ≤↓─ ┼─ ╩ ∆╢╟℮⌐⁸ │ ╩ ∆╢ ⅜№╢⁹ 

↓─ ─ √∟│⁸ ⌐ ⌐ ⅜ ⇔≡ ⁸ │ ─ ≤⇔

≡ ≡™╢╟℮≢⁸ ─ ─√╘─ ⌐ ⅝╩ ™≡™⌂™⁹╕√⁸ √∟╙ ⌐

│ ╩ ∆⅜⁸ ─ ╩ ⅎ╢ ⁸ ⁸ ─ ⌐│ ≢│⌂™⁹ 

╠ 2002 ╙ ℮╟℮⌐⁸₈ ⌐ ⌂ ⅛↕╩ ╘⌂™≢⁸ ⌐│ ╛

⅛╠ↄ╢ ⅛↕⌐ ╩ ╘╢ ≤™℮⁸ ⌂ ╛ ╩ ⌐∆═⅝≢№

╢⁹₉⇔⅛⇔⁸ ⅜ ↄ ⇔⌂™─≢⁸ │ ⌂ ╩ √⌐ ⌐∆╢ ⅜

№╢≤ ⅎ⁸ ≤⇔≡ ↕╣╢↓≤╩ ╘≡⁸ ה ╩╙ ≤∆╢

─ ╩ ⇔√⁹⇔⅛⇔⁸ ⇔√╟℮⌐⁸ │ ⌐ ≤│ ∆╢─≢⁸

⅛╠ 5 ↔≤─ ⇔≤ ─ ╩ ─ ⌐ ╖ ╣╢╟℮⌐ ╘√

2009⁹ 

⌐⅔↑╢ ⌐ ⅝╩ ↄ≤⇔≡╙⁸ ≢⁸ ≢⁸↕╠⌐ ⌂ ≢

⇔≡ ⅝≡™ↄ√╘⌐│⁸ ╩⅛↑≡ ┬ ╛ ⌐ ╡⅜⌂™⁹ ─ ↕⅜ ∆

╢ ⌐⅔™≡⁸ ₁│ ─ ╩ ⇔⁸∕╣╠╩ ╖ ≡≡ ∆╢ ⁸

╠─ ╩ ⅎ╢⁸ ™⅛ⅎ╣┌ ─ ╩ ⅝ ↑╢⁹ ─ │⁸ ╠─

⌐╟╢ ≢ ╦╣√ ⅛⌂ ⁸ ⁸ ⁸ ⁸ ⁸ ⌂≥⅜ ₁ ─

⌐ ⅛⌐ ┌╣╢╟℮⌐ ∆╢↓≤⌐№╢⁹ ╠ 2005⁸2009 │⁸ ⌐╦√╢

≤⇔≡⁸ │ ⇔™ ⌐⌂╢≤⇔⁸╕√⁸ ─ ╩ ╘╢ ≢⁸

⁸ ⅔╟┘ ─∆═≡─ ⅜ ≢⅝╢ ─ ⌐≈™≡ ═

≡™╢⁹ 

⌐ ╣┌≤≡╙ ╣√ ⅜ ╦╣≡⅝√⅜⁸ ⌐╦√╢ ─ ─ ╩

⌐⇔√ ╩ ≤⇔√ ⌂◌ꜞ◐ꜙꜝⱶ╛↓╣⌐ ≠ↄ │ ⇔√╟℮

⌐╕∫√ↄ≤™∫≡╟™╒≥ ⇔≡™⌂™⁹▬ꜞ▬♅ 1970 │ ╩ ⇔≡⁸

─ ╩⁸ ⇔⁸ ה ה ╩ ⅛∟ ™⁸ ⇔ ℮ ⌐ ⅎ╢ ╩ ╘╢╟

℮⌂ ─Ⱡ♇♩꞉כ◒╩↓∕ ╘√⁹ 

ה ⁸ ◌ꜞ◐ꜙꜝⱶ ⌐╟╢ ⁸ ◦fiⱳ☺►ⱶ─

─ ╩ ⇔√ ⅛╠ ─╕≤╘⌐ ∫√ 2014a ⁹ ⌐⅔↑╢ ╩

→╢↓≤│ ╙ ≢№╢⅜⁸ ─ ⁸ ─ ⅜ ⇔√ ≢⁸ ⌐

≢│ ╩ ⌐⇔√ ─ ≠↑⅜≤≡╙ ™⁹ ◌ꜞ◐ꜙꜝⱶ─ ╩ ╘⁸

⁸ ⅔╟┘ ≤™℮ ╩Ᵽꜝfi☻╟ↄ ⌐ ⇔⁸ ─ ╩
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⌐ ⇔√™⁹⇔√⅜∫≡⁸ ≤⇔≡ ╩ ╘╢ ─ ─ │⁸

≤ ╩ ⇔⁸ ─ ה ╛ ⅜ ⌐ ⇔⌂⅜╠⁸

╩ ≢⅝╢╟℮⌐ ∆╢↓≤≢№╢⁹ ↄ─ ┘─ ╩ ≠↑╢ ╩⇔⁸

⌂ ╛ ─ ⅜≢⅝╢╟℮⌐⁸ ∆╢⁹╕√⁸ ⌐⅔↑╢ ─ │

⌐⅔↑╢ ⌐ ─ ╩ ←↓≤╩ ╘⁸ ™≡ ⌐⅔↑╢ ─

│ ⌐⅔↑╢⁸ ⇔ↄ ↕╣√ ─ ⌐╙ ─ ╩ ╘╢↓≤≢

№╢⁹ⱨ▫◄fi 1993 ⅜ ℮╟℮⌐⁸ ⌐⁸ ⌐⅔↑╢ ─ │⁸ ™ ⌐

≤⇔≡ ╩ ∂√ ╛ ⁸⅔╟┘ ⌐ ∆╢ ⌐⁸ ₁ ─

╩ ⅎ╢ ⌐ ≢№╢═⅝≢№╢⁹ 

 

4  ⌐╦√╢ ─  

─ │⁸ ⇔≡⅝√╟℮⌐ ┼─ ╛ ⌐≤≥╕╠∏⁸ ╛ ─№

╡ ⌐ ┬ ⌂ ⌐ ↑√ ™ ┘⌐╟╡ ╩ ⅎ╢↓≤≢№╢⁹↕╠⌐⁸

╛ ─√╘─ ╩ ⌐ ↑⁸ ─ ╩ ∆╢√╘⌐ ≤⇔≡ ⌐ ∆╢╟℮

⌐⌂╢↓≤≢№╢⁹ ⌐ ∆╢ ─ ╛ ╩ ⇔⁸ ⌐ ⅛℮

√╘⌐│⁸ ⌐╦√╢ process ⅜ ≢№╢⁹↓─√╘⌐│ ⇔≡⁸ ≤

─ ≤ ⅜ ⅛∑⌂™⁹ 

─ ◦☻♥ⱶ╩⁸ ╩ ≤⇔≡⁸ ™ ⌐ ∆╢╟℮⌐ ∆√╘⌐│⁸

╩ ⇔⌂⅜╠⁸∕─ ╩ ↄ ⇔⁸ ╩ ─◌ꜞ◐ꜙꜝⱶ ⌐

↕∑⁸ ⌂ ≤ ╩ ≢⅝╢ ╩ ∑⌡┌⌂╠⌂™⁹↓╣╕≢⁸ ─

ⱪ꜡◓ꜝⱶ∞↑≢│ ─ ─ ⅜╡≤ ╕╡╩ ⌐ ╠╣∏⁸ ─ ╩

≠↑≡ ⌂ ≤ ⌐╕≢≈⌂→╢↓≤⅜≢⅝⌂™≢⅝√⁹↓─ │ ≢─

╙ ╘≡⁸ ≤⇔≡ ⱪ꜡◓ꜝⱶ╩ ⇔⁸ ╩ ∆ ⱪ꜡◓ꜝ

ⱶ─ ⌂ ⅜ ↕╣≡↓⌂⅛∫√↓≤⌐№╢⁹∕↓≢⁸ ⅛╠ ה ⁸ ה

↑⌐⁸ ─ ≢ ⇔≡⅝√ ⌂≥─ ─

⌐╟╡⁸ ⌐ ⸗♦ꜟ╩ ⇔≡⁸↓╣╠╩ ⇔≡⅝√ 2004⁹↕╠

⌐⁸ ◌ꜞ◐ꜙꜝⱶ ╩ ⇔≡⁸ ה ─ ╩ ∫√ 2009 2010⁹

↓─ ⁸ ╩ ┬√╘⌐⁸ ⁸ ⁸ ⁸≈™≢ ┼≤ ╖ →⁸

↓╣╠─ ╩ ⌐ ⅞⁸∆═≡╩ ╖ ╪∞≤↓╤⌐ ≤⇔≡─ ⅜ ∆╢⁹

↓─╟℮⌐ ─ │⁸ ≤ ─ ⌂ ╠⇔╩ ⌐∆╢√╘⌐⁸

≤ ╩ ⇔⁸ ─ ─ ╩ ∆╢↓≤⌐№╢≤ ⇔√ 2014a ⁹ 

3.2⌐│ ⌐╦√╢ ─⸗♦ꜟ╩ ≤ ─ ╩ ⇔

≡ ™√  2002⁹ ─ ⌐╦√╢ ─ │ №╢ ≤⌂╢↓≤╩ ⇔

√⁸ ─ ≤ ≢№╢≤╙™ⅎ╟℮⁹∕─ ─ ∆╢ ≢ ╕╣≡⅝√

╩ ┬↓≤⅜⁸ ╩ ⌐∆╢ ≢№╢⁹ ⌐ ™ ⌐⅔↑╢ ╠⇔≢─

⌂ ─ ╩ ⇔ ╩ ╢↓≤│⁸ ╩ ↑╢ ─⁸≤╡╦↑ ⌐

⌂↓≤∞⁹ ≢№╢ⱥ♩⅜ ─ ≢№╢ ה ה ה ה ╩ ⌐ ה

⇔⌂⅜╠⁸ ─ ⁸ ╩ ⌐≈↑ ≤⌂╡⁸↕╠⌐↓╣╠─ ⌐

╩ ™∞⇔≡ ╛ ⌐ ∆╢ ≤⇔≡⁸ ╠ ∆╢

╩ ╘╢⁹ ⌐⁸ ≢ ℮≤↓╤─⁸ ⅛╠ ⁸ ⁸↕╠⌐ ┼≤

⇔⁸ ╩ ℮ ≤⇔≡ ⇔≡™ↄ ╩ ╘≡™ↄ─≢№╢⁹ 
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 3.2 ─ ─ ⌐ ∆╢ ⌐╦√╢ ─  

 

│ ╩ ∆╢√╘─ ≤╙™ⅎ╢⁹ │⁸ ≤│

─ ⅛≈∕╣≤ ─ ≢№╢≤™℮ ⅎ ─↓≤≢№╢⁹꜠▬flה►▼fi●כ

1991 │⁸₈ ≤™℮ ⅛╠─ ⌐│⁸ √╢ ⌐ ∆╢ ™ ⁸

⁸ ⁸⅔╟┘ ⅜ ─ ≢ ↕╣╢↓≤╩ ∆╢ ⅜ ≢№╢⁹

─№™╕™⌂ ⁸ ╦╡≈≠↑╢ ─ ≤ ↓∕⅜⁸ ─ ─ ≢№╡⁸

∆╢▪▬♦fi♥▫♥▫≢№╢⁹₉≤ ⇔≡™╢⁹ 

│ ─ ≤⇔≡⁸ ≢№╢⁹ ─♃כ♦ ⌐ ≠ↄ

│ ⌐ ⌂ ╩ ⅎ╢⁹√≤ⅎ┌⁸ ─ ⌂ ╩ ⌐ ⇔⌂↑╣┌⁸

⌐ ≠ↄ ⅜ ≢№╢⁹ ≢│ⱴ◒꜡⌂ ╩⁸ ≢│ ⌂ ╩⁸

≢│ ⇔™ ╛ ⌐ ╦╢ ╩ ⇔≡⁸ ⅜ ⇔™ ╩ ╠╣╢╟℮⌐⁸

─ ╩ ∆═⅝≢№╢⁹ 

│⁸ ─ ≢№╢ ⌐≤∫≡⁸ ⌐╦√╢ ⌐⅔™≡⁸∕─

⅜ ⇔⁸ ╩ ⌐ ╗√╘─ ⁸ ⌐⁸ ≢ ⌐ ⅝╢√╘─

╩ ┬≤™℮ ╩ ╦∑≡╙≈⁹ ⁸ ─ ⌐ ⅜ ≠↑╠╣╢─⌂

╠⁸ ─↓≤╩ ⇔√™⁹ ≤⇔≡ ↕╣╢ ⌐ ≠ↄ ⌐╦√╢ ◌ꜞ◐

ꜙꜝⱶ│⁸↓╣╠ ≤ ─ ╩ ╖ ╗╙─≢№╢⁹↓╣╕≢─

⌐⅔™≡ ⌐ ∂╠╣≡⅝√ ⁸ ⁸ ⁸ ⁸◄Ⱡꜟ◑כ ⁸

⌂≥⁸∆═≡─ ⅛╠ ⅞∞↕╣≡⅝√ ╩ ∆╢╟℮⌐ ↕╣╢═⅝≢№

╢⁹ 

⌐⁸ ≤│ ה ⌂≥─ ─ ⌐╟╠∏⁸ ⅜ ╩ ⌐ ⌐ ∆╢

≢№╢ ⁹ ≢№╡⁸ ™⅛ⅎ╣┌ ≢╙№╢⁹ ─↓╤⅛╠⁸

⌐ ≠↑╠╣≡ ⇔⁸ ⌐╦√∫≡ ⌂⁸ ─ ⌐⅔↑╢ ≢№╢⁹Ⱪꜟכ

כ♫ 1961 │⁸₈ ≤™℮─│ ⅜ ≢№╢⅛≥℮⅛⅜ ⅛╢╟℮⌂ ╩ ⌂™

≢⁸ ≢│№╢⅜⁸ ⌂ ⌐ ∆╢√╘─ ⌂ ─↓≤≢№╢⁹ ≢№╢⅜⁸

⌐⅔™≡╙ ⌐⅔™≡╙╒≤╪≥ ↕╣≡⅔╡⁸ ≢│ ↄ≤™℮╒≥ ⅜⌂™⁹₉
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≤ ═≡™╢⁹⇔⅛⇔⁸ (1998)│⁸₈ ≠ↄ╡─ │ ─ ≤ ─ ∕─╙

─≢№╡⁸ ─ ⅝ ≢№╢≤⇔⌂↑╣┌⌂╠⌂™⁹ │ ⌐╟∫≡ ─ ≤ ⌐

╟╢ ─ ≢№╢⅜⁸ │ ╩ ⌂╕╕⌐ ≤⇔≡ ╖ ╢↓≤≢№╢⁹₉≤⇔≡™

╢⁹↕╠⌐⁸ 1984 │⁸₈ ╩⸗♦ꜟ⌐∆╢⁸ ⌐ ⅜ ╪∞ ─ ◦☻♥ⱶ

≢│⌂ↄ⁸ ─ ⅛╠ ⇔≡╙⁸ ─ ≤╙™℮═⅝⁸ ─ ╩╙∫√

⌐ ∟ ╢₉↓≤╩ ⇔√⁹ │ ─ ↕╩ ⇔⁸₈ │ ≤ ─ 2

≈─ ─ ⌐ ╣≡ↄ╢ ≢№╡⁸ │ ╩ ⌐ ╗⁹₉≤ ═≡™╢⁹ 

⇔√ ─ │ ↄ─ ╩ ⇔⁸ ₁⅛╠ ╩ ™ ╘√⁹ ╩ ∫≡╙⁸

⅝╢√╘─ ⅜⌂ↄ⌂╢╦↑≢│⌂™⅜⁸↓─╟℮⌂ │ ⌐ ∆╢ ₁⅛╠

↕╣≡™╢⁹ ⌂ │ ⅝╢√╘─ ╩ ⌐⇔⁸ ─ ─ 5 ─ ╩

╡ ∆↓≤⌐╟╡ ≢⅝╢⁹ ⌐ ⇔╗ ⁸ ⌐ ╠∆ ⁸ ╠ ╢

⁸↕╠⌐⁸◖fiⱧꜙכ♃כ ⌐ ⌐ ∑∏⁸ ≤ ╩ ⌐⇔⁸ ─⅛⌂╘≤

⇔≡ ╩ ╘╢ ╩⁸⇔∫⅛╡≤ ∆╢ ⅜№╢⁹ 

↓─ ⌐╦√╢ ╩ ⅎ╢ ⌐ ⁸ №╢™│

⅔╟┘ №╢™│ ─ 3≈⅜№╢⁹↓╣╠│ ⌐╟∫≡⁸ ─

⅜≤╙⌂℮─≢⁸ ⌐ ⅛╠ ┼≤ ─ ⅜ ⇔≡™ↄ⅜⁸ ⌐│

⅜ ⅝⌂ ╩ ╘╢⁹↓─ ⸗♦ꜟ≢│ ─Ᵽꜝfi☻╩ ⇔≡ ⇔√⅜⁸

─ ≢╙⁸ ╩ ⇔≡⅛╠╙⁸ ⌐ ⇔≡™ↄ ⌂ ⌐ ⅝≡™ↄ√╘⌐⁸

⌐╦√∫≡ ╩ ↑╢─⅜ ≤⇔≡─ ≢№╢⁹⇔√⅜∫≡⁸ │ ─ ╩

⌐ ∑⌡┌⌂╠⌂™⁹↓─ ↓∕╩⁸ ≤⇔≡ ╘≡ ⇔√

─√╘─ ⌐ ┘ ─ ⌐ ∆╢ ─ ⌐ ╘√─≢№╢⁹ ╛

≢─ ─ ⌂ │ ⌂ ╛ ≢№╡⁸ ⌐⅔↑╢ ≢│

⌐ ↕╣√ ⅜ ⌂ ╩ ⇔≡™╢⁹ ⌐⅔↑╢ ≤│⁸

≢ √∆═≡─ ≤ ╩ ≠↑≡⁸ ≢ ≤⇔≡ ╠⇔⁸⅛≈ ⅛⌂

╩ ╠╣╢╟℮⌐⁸ ⅎ ∆╢↓≤≢№╤℮ 3.3 ⁹ 

 

3.3 ⌐╟╡ ∆╢  
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4 ≤ ₁─ ≠ↄ╡ⱪ꜡☺▼◒♩ ≤ ─  
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4  ELF  ( Environment Learning Framework)  

⅜ ⅜╡ ╕╣┌⁸ ⌂™≈ↄ⇔╖─ │ ⌐ ∏╢⁹ 

─ ╙╖∏⅛╠─ ─ ≤╖⌂↕╣⁸ 

∕℮ ↕╣╢⅛╠≢№╢⁹ 

▪ꜟⱠהⱠ☻ 

1  ─ ⅜╡╩ ┬↓≤ 

⁸ ─ ─ ─ ⁸○♂fiⱱ⁸ꜟכ ⁸

⌂≥ ⌂ ⁸⅔╟┘ ─ ─ ⁸ ⌐╟╢ ↄ─

⅜ ⌐⌂∫≡⅝√⁹ ─ ─ ╛ ╩ ⅎ╢√╘⌐⁸

│ ≢ ↕╣╢⅜⁸ ≢ │ ⌐⅔™≡ ∆╢ ⅜ ⌂ↄ⌂∫

√⁹ ⁸ ⌐ ⌐ ∆╢ ≤ ╩ ™⁸ ⌐ ⌂ ╩ ═∏⁸╕√⁸ ┌⌂

™ ⌂™⇔ ⅜ ⇔√⁹↓╣╠↓∕⅜ ─ ⌂ ≤ ⅎ╠╣╢⁹

∆╢╟℮⌂↓≤╩ ℮╟℮∞⅜⁸ ⇔≢╙ ↄ ╩⌂ↄ∆√╘⌐ ╩ ┬ ≤ ─

╩⇔√™─∞⁹↓╣╠⅜ ⌐ ↕╣╢╟℮⌐⌂∫√╠⁸ │╙℮™╠⌂ↄ⌂∫≡™╢│

∏∞⁹ 

─ ╩ ⅎ╢ ─ ⅔╟┘ │ ⇔™ ≢№╢ ─

≢ ↕╣╢ ⌂ ≢№╢⁹ │⁸ ─ ─ ≤⌂∫≡⅝√ ─

≢№╢ ≤│╕∫√ↄ ⌂╢ ⁸∆⌂╦∟ ╩ ⇔≡™╢⁹

│ ╩ ⌐ ╢╕≢ ⁸ ∆╢ ╖⌐╕≢ ⇔√⅜⁸ ⌐ │ ⌐

─ ╩ ≈↑ ⇔⁸ ╩ ⅎ≡⁸ √⌂ ╩ ⇔╟℮≤⇔≡™╢⁹⇔

√⅜∫≡⁸ │ ╩ ┬≤│ ⅛╩ ⌂ ↕≤ ↕╩╙∫≡ ⇔ ─ ⁸

─ ╩⁸ ─ ⌐⅔™≡ ⁸ ⅔╟┘ ⌐╟∫≡⁸ ⌂

≤⇔≡─ ╩ ⌐ ∆╢ ⅜№╢⁹ 

 

4.1 ─  
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4.1 ⌐ ╩ ⌐⅔™≡⁸ ה ≤─ ╩ ≠↑√⁹ ─ ⌐│

≤ ╩⁸ ⌐│ ╛ ⁸ ─ ≢│ ⌂≥╩ ↄ⁹ ─

⌐│ ה ⁸ ⁸ ⁸ ⁸⅔╟┘ ⁸ ⁸ ⁸

⁸ ⌂≥⅜№╢⁹↕╠⌐ ─ ⌐│ ─ ⁸ ⅔╟┘

⅜ ≠ↄ⁹↓─╟℮⌂ ⌐⅔™≡⁸ ≢│ ─ ╩ ↑⁸ ─ ≢№╢ ─

⅛╠ ─ ╩ ╖√⁹ 

 

.  ─   

─ │ ─ ⌐ ∆╢ ╩ ∆╢↓≤⌐ ⅎ≡⁸╟╡ ⌐│

╩ ⅎ≡⅝√ ╩ ∆╢↓≤⌐№╢⁹1975 50 ─ⱬ○◓ꜝכ♪

⁸ ─ │ ⌐ ∆╢ ⁸ ⁸ ⁸ ╛ ⌐ ∆╢ ⁸

⅔╟┘ ≤↕╣≡⅝√⁹≤↓╤⅜⁸↓╣╕≢─ │ ⁸ ⁸↔╖

⌂≥╩ ⌐ ⱪ꜡◓ꜝⱶ≤⇔≡ ℮ ⅜ ↄ⁸ ─ ╖─ ≢─ ⱪ

꜡◓ꜝⱶ─ ↑⁸№╢™│ ─ ╩ ⇔≡↓⌂⅛∫√⁹↓─√╘⌐ ⁸

⌐ ≢⅝╢ ─ ─ ⅜ ╘╠╣√⁹ 

⌐│ ≈─ ⅜№╢ 1986⁹ ⌂ ⁸∆⌂╦∟ ⁸ ↕╣√ ╛

⁸ ⅔╟┘ ─ ─ ⁸ ─ ≢№╢⁹ ⌐≈™≡─ ⅛⌂ ≤ 2 ┼─

™ ⅜ 3 ─ ╩ ╠╕∑╢─≢№╢⁹ ↄ─ ₁─ ⌂ │⁸ ⅛⌂

─ ⅜ ⅎ≡™≡╙ ⅎ⌂™⁸ ™ ⅎ╣┌ ⌂☻♥꜠○♃▬ⱪ─ ╩ ⌐ ∑╢⁹ 

4. 2│ ─ ⅛╠ ⱪ꜡◓ꜝⱶ─ ╖╩╕≤╘√╙─≢№╢⁹

ꜚfi◓ 1939 ─ ⌐╟╢ ≤ ─▬ⱷ⁸╠⅛☺כ ╩ ┬√╘─ 10─

ⱪ꜡◓ꜝⱶ≤6─ ─ ╩ ⇔√ ⸗♦ꜟ≢№╢⁹↓─ ─⸗♦ꜟ│⁸

╩ ∆╢≤⁸ (N)╛ (C)╩ ┘⁸ W ╩ ∆╢ ⱪ꜡◓ꜝⱶ⁸

↓╣╠╩≈⌂← M⁸ T ⅔╟┘ F ─ ⱪ꜡◓ꜝⱶ⁸∆═≡╩ ∆╢

P ─ ⱪ꜡◓ꜝⱶ⁸↕╠⌐⁸ ⁸ ⅔╟┘ ─ ⱪ꜡◓ꜝⱶ⌐╟∫≡ ↕

╣≡™╢⁹╕√⁸ ─ 6 ⌐│ ⁸ ⁸ ⁸ ⁸ ⅔╟┘ ⅜№╢⁹ 

↓╣╠─ ⱪ꜡◓ꜝⱶ│ ╩ ↄ≤ ╠╣╢ ─ ╟℮⌐⁸ ⌐ ⇔

╖ ╦∑⁸ ⌂ ─ ╣╩ ⇔⁸ ∆╢⁹ ⇔≡ ⌂ ⌐⇔⌂™╟℮⌐ ⌐ ∆

╢⁹ ─ │≤≡╙ ↄ ≢№╢─≢⁸ ⌐ ╦╣╢ ⱪ꜡◓ꜝⱶ─

≠↑╩ ⌐⇔≡⅔⅛⌂™≤⁸ ─ ⌐⅔↑╢ ╡≤ ╩ ℮⁹ │ ⌐

╛◗Ⱶ─ ╩ ⌐ ┬↓≤≢│⌂ↄ⁸ ─ ╩ ┘⁸∕╣╠─

⅜ ≢№╢─≢⁸↓─ ╖─ │≤≡╙ ≢№∫√  1992⁹ 

⌂ ╩ ╘≡⁸ ─ ╛ ─╕↕⌐ ≢⁸ ╠ ⇔≡ ⇔≡™╢─┘

≤ ─ ─ ⇔√ⱪ꜡◓ꜝⱶ╩╕≤╘√⁹ ⱪ꜡◓ꜝⱶ─

⅜ ≢╦⅛╢╟℮⌐ ≤≤╙⌐⁸ ⱪ꜡◓ꜝⱶ─ ⸗♦ꜟ╩꜡◗≤⇔≡ ™⁸

⌐ ⇔√⁹ 

│ ה ≢⁸1974 ─ ⁸ ─

≢⁸ ⅔╟┘⁸ ⅛╠ ה ⅔╟┘ ה ╕≢╩ ⌐

╩ ∫≡™╢⁹ ⁸↓─ │ ≤⇔≡ ⇔√╙─≢№╢⅜⁸∕

─ ⁸ ⌐ ╦╡╩╙∫√ ≥╙√∟╛ ⁸ ╙ ↄ ⇔≡⁸ ≢│

≤⇔≡ ⌂ ╩ ℮⌐ ∫≡™╢⁹ │ ─

─ ⅛╠ ⱪ꜡◓ꜝⱶ⌐ ⅎ≡ ╩ ≤⇔≡ ┬ ⌂ ⱪ꜡◓ꜝⱶ

⅜ ≢№╢≤ ⅎ√⁹↓─ ⱪ꜡◓ꜝⱶ ─ ╩ ⇔√ ה 1986⁸

╠ 1990⁸◌ꜝ▬♄☻◖►ⱪ ה 1992 ≤ ⁸ ⇔⌂⅜╠⁸
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╛ ⌂≥≢╙ ╩ ™⁸ ╩ ⌡⁸ │ ELF

≤⇔≡ ⇔≡™╢( ה 2005)⁹ 

 

 
4.2 ELF ⱪ꜡◓ꜝⱶ─ ╖ 

 

ELF│ ─ ╖ Environment Learning Framework ─ ≢№╢≤≤╙⌐⁸

⌐ ≠ↄ ⌐ ↑╩∆╢√╘⌐ⱨ□fi♃☺כ╩ ╡ ╗ ≢⁸elf ⁸

╩ ≤⇔√⁹ ⌂ ─√╘─ ╩ ⅎ√─│⁸ 4. 3⌐ ⇔√ ≢№╢⁹∆

⌂╦∟⁸ ≢№╢ ה ⌐╟╢ ⁸

─ ◄◖Ⱶꜙכ☺▪ⱶ ⌐⅔↑╢ ◐ꜗfiⱪ─ ╛ ⌂≥ ⌐

╟╢ ⁸ ⌐ ≠ↄꜝ☺ꜗⱣ♩הⱪꜝ♫◖fi ⅔╟┘

≤ ∆╢ NPO ה▬♃ ◒ꜝⱩ⌐╟╢ ◐ꜗfiⱪ─ ╛ ⌂≥

⌐╟╢ ⌐╟╡⁸ELF │ ─√╘─ ╩ ↑≡⅝√⁹ 

 

3.  ELF ⅜╘↨∆↓≤ 

ELF │ ⌂ ─ ≤ ╩╘↨∆⁹ ⌂ ─ ≤ ⅜

↕╠⌐│ ─ ┼─ ╩ ⅎ╢≤ ℮⁹ ─ ≤

─ ─ ╩ 4. ⌐ ⇔√ Jonson 1992⁹ 

─ ╩ ∆╢≤⁸▪♬Ⱶ☼ⱶ ≢∆═≡─╙─⌐ ⅜№╢≤╖⌂⇔⁸

│ ⇔≡⅔╡⁸ │ ⌐ ⌐╟∫≡ ↕╣⁸ ⌐╟∫≡ ⇔⁸ ≢

⁸ ≢№╢≤™℮↓≤∞⁹ │ ⅜ ╡ ≢ ─ ⌐ ™

╠╣╢ ⌂ ≢№╢⁹↓╣⌐ ⇔≡ ─ │⁸ │∆═≡─ ⌐ ⇔≡

⌐№╡⁸ ≢─ ⌐╟╡ ⌐╟╢ ⅜⌂↕╣⁸ ≢ ≢№╢⁹

│ ⅜ ╡ ╠⅜ ⁸ ⁸ ─ ─√╘⌐ ™╠╣╢⁹ ╩ ⌐ ⇔

≡ ⅎ┌⁸ │ ⌐ ╛ ≢─ ╠─ ⌐╟∫≡ ↕╣⁸ ⁸ ─

│ ⅜ √ ╩ ≢ ↕╣╢↓≤⌐╟∫≡ ↕╣╢⁹ ─ ≢│⁸

─╖╩ ∆╢ ⌐ ∆╢√╘⌂─⅛⁸ ⅜ ╙ ↕╣⁸

╛ ≢─ │ ⇔↕╣≡⁸№╕╡ ⇔≡™⌂™⁹ 
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4.3 ₐ ⌂▪ⱪ꜡כ♅⌐╟╢ Iₑ─ ⁸ ╩ ⅎ╢  

 

4.1 ≤ ─ ─  

 

(Johson 1992) 

 ELF ─   

1. ⌂  

 ▬◑ꜞ☻≢ ⇔√ ⱴ♇Ɫכꜙ◦ 1973 │ⱦꜟⱴ( Ⱶꜗfiⱴכ)≢─ ⌐╟╢

™ ⌐ ≠⅝ ╩ ⇔  1994 ⁸ ─╟℮⌐ ⇔≡™╢⁹↓╣╠─ │⁸

⁸ ⌂ ╩ ∆╢√╘⌐ ⌐ ⌂ ╩ ╪≢⅔╡⁸ ⌐╙ ⌂ ╩

ⅎ√⁹ 
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₈ │ ╩ ─ ≤│ ⌂↕∏⁸ ╩ ⁸ ∆╢ ╩ ┘√⁸ ─ ─

∞≤ ∫≡™╢⁹ │ ≤─ ™⌂≥≤™℮┌⅛→√↓≤╩ ⌐∆╢⅜⁸∕─ ™⌐ ≡

┌⁸ ─ ≢№╢ ⅜∂≈│ ╣╢↓≤╩ ╣≡™╢⁹ ─™∟┌╪ ⌂ ╡│⁸

─ │ ∏╖∞≤™℮ ™ ╖≢№╢⁹ ─ ╛⅛↕⅜ ─ ╛⅛↕⌐ ⇔≡™╢↓≤

│ ─ ≢№╢⁹ ⌐╦√╢ ≤ ─ ⅛╠ ╕╣√ ─ │⁸ ─

₁⁸≤╡╦↑ ⅛⌂ ╩ ⇔™ ⌐ ⅛⇔≡™╢⁹ ≤ ─ ─ ⌐ ⌂ ╩

╡ ∆─⅜⁸ ─⅔∕╠ↄ ─ ≢№╢⁹ │╟⇔╪┌ ∂╢╙─⅜ ╙⌂ↄ⌂∫√

≤⇔≡╙⁸ ⅜™∫↕™─ ≢№╡⁸╕√∕╣⅜ ─ ∞≤™℮ ∞↑│ ≡≡™⌂™─

≢№╢⁹ ↓─ │⅝╦╘≡ ™─≢⁸№╠╝╢ ─ ─ │ ⌐ ╘╠╣╢↓≤

⌐⌂∫≡⇔╕℮⁹ ─ ≤⇔≡⁸╕∏ │↕≡⅔⅝ ⁸≈╕╡⁸ ™⅛⌐ ⅝╢═⅝⅛

⌐≈™≡─ ╩ ⅎ⌂ↄ≡│⌂╠⌂™⁹ ≤│ ─ ╩ ⌐ ⇔√ ⌐ ⅎ╢↓≤╩

∆╢≤∆╣┌⁸↓─ ╩ ┘⁸ ≡╢↓≤ ⌐ ⌂↓≤⅜ №╢∞╤℮⅛₉ 

≤╙⁸ ─ │ ≢№╤℮⅛⁹↓─ ⅛↑┼─ ⅜⁸ ⌂

1992 №╢™│ ⌂ ꜚⱠ☻◖ 1997 ≤™℮ ─

⌐ ↕╣≡™╢⁹↓─ ╩ ╘≡ ⌐ ∆╢√╘⌐⁸ ⌂ ─√╘─ ─ 10

⅜ ≢ ↕╣√ 2002⁹ √∟│ ה ╛ ה ╩ ┬↓≤⌐╟∫≡─╖⁸

╛ ╩ ⇔⁸ ─ ╩ ™ ┼≤ ∆╢↓≤⅜≢⅝╢⁹ ⌂ ─

√╘─ ╩ ╘⁸ ╘⁸ ╘≡™ↄ↓≤⅜⁸ ⌐ ╩ ∆╢ ≢№╢≤

⇔≡™╢⁹ 

Sterling 1993 │ ≤ ─ ≤─ ⌐ ↕╣√ ─⸗♦ꜟ╩ ⇔≡™

╢⁹ ⌐ ∆╢ ─ ↕╩ ─ ↕≢⁸ᵑ ⌂ ⁸ᵒ ⁸ᵓ

⌂ ⅛ ⁸─ 3 ⌐ ⇔≡™╢⁹↓╣╠ ╩ ∆╢≤⁸ │ ◌ꜞ◐ꜙꜝⱶ

╛ ─ ╩ ∆╢ ≢⁸ ⌂ ⌐ ↑√ ╩ ⇔≡™╢⁹ │

╛ ⌂ ☻♃▬ꜟ⅛╠ ≢│ ─ ≢№╢≤ ↑≤╘╠╣⁸

╙℮ ≈─ │ ─ ─ ≢│№╢⅜⁸ ⁸ ⇔≈≈№╢ ≤™ⅎ╢⁹

⇔⅛⇔⌂⅜╠⁸ ≤ ⌐⅔↑╢ ─ ╩ ╘⁸ ⌂ ╩ ∆╢⌐

│⁸ ⌂ ☻♃▬ꜟ─╖≢│≢⅝⌂™─≢⁸ ⁸ ─ │ ↄ∞↑≢│⌂ↄ⁸

ↄ⁸ ↄ ⇔⁸ ∑⌡┌⌂╠⌂™⁹↕╠⌐⁸ ╩ ⇔≡ ╩ ⅎ╢ ╙№╢⁹ 

  

2.  ELF ─  

─ ⌐ ∆╢ ≢⁸ √∟│ ─ ╩ ⇔≡⅝

√ ↓─ ⌐⁸ ⅛─ ה ⁸ ⁸ ⅔╟┘ ─ ╩ ≡⁸ ↄ─ ה

⁸ ⁸ ⌂≥─ ─ ⌐⁸ ⌂ ⱪ꜡◓ꜝⱶ╩ ⁸ ה ☿Ⱶ

─כ♫ 2018 ⌐ 40 ⌐╟╡⁸ ─ ⌐ ⇔≡⅝√ ↓╣╠─ ⅜ ─

─ ≤⌂╡⁸ ─ ┼≤≈⌂⅜╡ 1990⁸↕╠⌐

⌐ ─ ╩ ∆╢↓≤⌐⌂∫√  

ELF │⁸ ─ ╩ ∆╢╟℮⌐ ⱪ꜡◓ꜝⱶ─ ─

ה ⅛╠ ─ ╡ ╡╕≢⌐ ⇔⁸ ─ ╩ ⇔√ 10 ⱪ꜡◓ꜝⱶ ≢

⇔≡™╢⁹ ⱪ꜡◓ꜝⱶ⁸ N⁸ C⁸ W⌐≤≥╕╠∏⁸↓╣╠╩≈⌂

→╢ ⱪ꜡◓ꜝⱶ⁸ M⁸ T⁸ F⁸ ⱪ꜡◓ꜝⱶ⁸ P⁸

ⱪ꜡◓ꜝⱶ⁸ L⁸ Cn⁸ Co⁸⅔╟┘ ⱬ○◓ꜝכ♪ 1974 ⌐

ⅎ≡♩ⱦꜞ◦ 1977 ≢ ↕╣⁸ ⌐ ↕╣√ ─ ≢№

╢ 2004 2012⁹ 

↓─ ⱪ꜡◓ꜝⱶ ─ ╩ ⇔√ ⌐⁸ ⌂ ≢│⌂™ ⅛╠

⅔╟┘ ─ ⅛╠ ╩ ↑√⁹ 1994⁸1997 │ ─
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╩ ⅛╠ ⇔⁸ ─ ⅜ ⌐ ╩ √∟─ ≤ ⇔⁸∕

╣┼─┤↕╦⇔™ ╩ ⅎ╢↓≤≢№╢≤∆╣┌⁸ ─ │ ╩ ≤⇔≡ ∆

╢ ⌐∆≢⌐ ⅜∕─ ⌐ ⇔≡™╢≤™℮↓≤≢№╢≤ ⇔≡™╢⁹↓─ ≢⁸ √∟

─ ⱪ꜡◓ꜝⱶ ─ ⌐ ≠ↄ◄◖Ⱶꜙכ☺▪ⱶ≠ↄ╡╩ ∂√ ╩⁸

≢№╢≤≤╙⌐⁸↓─ ⌐ ≠ↄ ─ ♦◙▬fi ≢№╡⁸

─ ≢ ⌐≤∫≡─ ≤⇔≡─ ⅜ ↕╣≡⅔╡⁸ ⌐⅔↑

╢ │ ⌐ ≤⇔≡ ⌐ ┘≈ↄ╙─≢№╢─≢⁸ ─∆←╣√

⌐⌂╡ ╢≤⇔√⁹ 

╕√⁸ 2005 │ ▪fi◔כ♩ 2000 ⁸142ﬞ ⌐ ≠ↄ ─ ⁸▪ⱷ

ꜞ◌≢ ⇔≡™╢ ╩ ⇔√ ⱪ꜡◓ꜝⱶ PLT Project Learning Tree ⅔╟┘

╠─ ╕≢│◌ꜝ▬♄☻◖►ⱪ ≤ ╩ ⇔≡ ∂√⁹↓╣╠─

⌐⅔™≡⁸ │ ה ⁸ ≤ ─ ⁸ ⅜ ⇔≡⅔╡⁸PLT│

≢─ ⁸ ה ⁸ ⁸ ⌐ ⅜№╡⁸◌ꜝ▬♄☻◖►ⱪ ≢│

≢─ │ ⌐ ╖ ╣╠╣≡™╢≤⇔√⁹ ⅜ ⇔≡™╢≤↕╣√⅜⁸

⁸ ╩ ⌐ ⱪ꜡◓ꜝⱶ─ ╩ ╘√─≢⁸ ─ ≤⇔≡™√

⅜⁸ ⌐ ⇔≡™╢≤ ↕╣√≤ ⅎ╠╣╢⁹ 

ELF │⁸ ◌ꜞ◐ꜙꜝⱶ ─ ─√╘─ ≤⇔≡⁸ ─

◌ꜞ◐ꜙꜝⱶ ╩ ⇔≡™╢─≢⁸ ◌ꜞ◐ꜙꜝⱶ ≤™℮ 1983 │

⇔≡™⌂™⁹↓╣│ ⌐╦√╢ ⌐⅔™≡⁸ ◌ꜞ◐ꜙꜝⱶ ⁸

⌐ ≠ↄ ◌ꜞ◐ꜙꜝⱶ ⅔╟┘ ⅔╟┘ ◌ꜞ◐ꜙꜝⱶ

─ 3 ─ Ᵽꜝfi☻╩ ╢╙─≢№╢ 2010⁹ ⌐ ⇔≡⁸↔╖─

⌂≥ ⌂ ─ ╩ ╢↓≤│≢⅝≡╙⁸ ≢─ ─ ╩≤╙⌂℮

⌂ │ ⌐ ∆╢↓≤⅜≢⅝⌂™⁹ ⁸ ≢│⁸ ⌐ ╦╢↓≤≢№

╢─≢⁸ ⌐╙╦√╢ ╩⇔≡ ∆╢ ╙⌂ↄ⁸№╢™│╗⇔╤ ∆═⅝≢│⌂™

≤╙ ⅎ╠╣╢⁹√∞⇔⁸ ⅜⁸1988 ⁸ ⇔≡⅝√ ⌂≥⌐⅔↑╢⁸

─√╘─ ⌂ ─ ≢ ─ ה ╩ ∆╢↓≤│⁸

─ ╩ ╢↓≤⅜≢⅝╣┌⁸ ╩ ⌐╟∫≡ ∆╢√╘⌐ ≢№╢⁹ 

 

3 ELF ─ ◦ꜝⱣ☻ 

ELF │ ─ ╩ ≤⇔≡ ─ 5 ⸗♦ꜟ⌐╟∫≡ ↕╣≡™╢⁹

│∕╣∙╣─ ⸗♦ꜟ─ ≤ ⁸⅔╟┘ ╩ ╖ ╦∑≡ ℮⁹ ◦ꜝⱣ

☻─ ⌂ ─≤⅔╡≢№╢⁹ 

ủ ⸗♦ꜟ 

1 ≤ ⸗♦ꜟ  

2 ELF ⱪ꜡◓ꜝⱶ─ ⸗♦ꜟ  

3 ⁸ ◄◖Ⱶꜙכ☺▪ⱶ ⸗♦ꜟ  

4 ⸗♦ꜟ  

5 ─ ⸗♦ꜟ  

ủ ◦ꜝⱣ☻  

1 ┬↓≤─  

0 ─ ≤│ ⅛   

  ᵑ ≤│ ⅛   

ᵒ 2≈─ ─ ─ ≤  

1 ≤  

ᵑ │∂╘⌐ ─ ≤ ─ ⅛╠ ⁸ ┼ 
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         ─ ⅛╠ ┘ ⁸ ╩ ∆╢  

ᵒ   

ᵓ ≤ ─     

ᵔ ≤Ɽכⱴ◌ꜟ♅ꜙ▪כ 

ᵕ GMO ⁸  

ELF ⱪ꜡◓ꜝⱶ ╖≤│ ⅛  

  ─ ⅜╡╩ ┬↓≤ 

  ─ Ί ╖ ≤⇔≡─  

  ELF ⱪ꜡◓ꜝⱶ─  

  ELF ⱪ꜡◓ꜝⱶ⅜╘↨∆↓≤ 

ⱪ꜡◓ꜝⱶ─ ≤  

ⱪ꜡◓ꜝⱶ N⁸ C⁸ W 

  ⱪ꜡◓ꜝⱶ M⁸ T⁸ F 

  ⱪ꜡◓ꜝⱶ P 

  ⱪ꜡◓ꜝⱶ L⁸ Cp⁸ Cn 

ELF ⱪ꜡◓ꜝⱶ─  

  ─ ╣≤  

  √⌂ ≤  

3 ⁸ ◄◖Ⱶꜙכ☺▪ⱶ  

ᵑ   

ᵒ ◄◖Ⱶꜙכ☺▪ⱶ  ⱶ☼ꜞכ♠fiכꜞ◓ⱶ⁸☼ꜞכ♠◖◄

ᵓ ◄◖Ⱶꜙכ☺▪ⱶ ⱦ○♩כⱪ⁸  

ᵔ  

ᵕ  

ᵖ ☿Ⱶ♫כ─  

4  

ᵑ ⌐⅔↑╢ 3≈─ ⁸ ⁸  

ᵒ ≤ ─ GO─  

ᵓ ⅛╠ ╕≢─ ≠ↄ╡ NPO─  

5 ─  

ᵑ  

ᵒ ╘≡ ≤│ ⅛ Ί ─ ╩ ⌐ 

ᵓ Ί ╩ ⌐ 

ᵔ Ίⱥ♩ ─ ╩ ⌐ 

 

3  ELF ─  

1.   

 ╩ ⌂ ⌐╟∫≡ ⇔≡╖╢≤ 1957 32 ⌐⁸

⅜ ╩ ⇔√ ⅛╠ ≢│ ⅜ ╕∫√⁹1970 45 ⌐▪ⱷꜞ◌

─ 1975 50 ─ ⱬ○◓ꜝכ♪

─ 1977 ♩ⱦꜞ◦ 1990

⌐ 1992 Ⱡ▬꜡₈ꜗ☺♦ה○ꜞ⌐ ≤ ⌐ ∆╢

₉ 1993 ⌐ 1997 ⌐♥◘꜡♬◔ ⁸2002

14 ⌐│ꜜⱢⱠ☻Ⱪꜟ◓₈ ⌂ ⌐ ∆╢ ₉ ≤ ↕╣≡⅝√⁹

ꜜⱢⱠ☻Ⱪꜟ◓─ ⌐⅔™≡ ⅜ ⇔√ ₈ ⌂ ─√╘─ ─ 10 ₉
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─ ≤⇔≡ │ ∆╢↓≤⌐⌂╢≤ ╦╣√⁹ 

│ ╩ ╛ ─ ⌐⅔™≡ ∆╢╟℮⌐ ╘⁸ ⌐ ∂

√ ╩ ⇔≡™╢⁹ │₈ ─ ↄ╠⇔ ₉╩ ⇔≡ ╩

⌐ ╩ ╘√ ╩ ™⁸╕√⁸ ≥╙◄◖◒ꜝⱩ ╙ ⇔≡⅝√⁹ √⌂

⌐ ≠⅝ │ ╩ ⇔≡ ↓╣╠─ ≢ ה ─

╩ ⇔≡⅝√⁹2003 15 ⌐│₈ ─ ─ ⅔╟┘ ─ ⌐ ∆╢

₉⅜ NPO 21⌂≥─ ⌐ ∂√ ⌐╟∫≡ ⇔⁸ ה ─

⌂ ╩ ⌐ ∆╢↓≤⌐⌂∫√⁹↓╣⌐╟╡⁸ ⁸ ╛ │ ╩

∆╢↓≤⅜ ≤⌂∫√─≢№╢⁹ꜚⱠ☻◖⅜ ⇔≡™√₈ ⌂ ─√╘─ ₉≤™

℮ ⌂ │⁸2005 17 ⅛╠⁸ ⌐╟╢ ₈ ⌂ ─√╘

─ ESD ─ 10 ₉⌐ ↕╣√⁹↓─ ⌐ │ ≠↑╠╣≡│™╢⅜⁸

─ ≢ ╛ ⌂≥─ ⌐ ⌂ ╙ ≠↑√ ≤⇔≡ ↄ ⇔

≡™╢⁹2006 18 ⌐ ↕╣√ ─ 2 ─ 4⌐│₈ ╩ ┘⁸

╩ ⌐⇔⁸ ─ ⌐ ∆╢ ╩ ℮↓≤⁹₉≤ ⌐⅛⅛╦╢ √⌂ ⅜

ⅎ╠╣√⁹ ⅜ ₁─ ─ ⌐ ∆╢ ≢№╢↓≤⌐ ≠ↄ≤⁸ ─

╩ ⅎ≡⁸ ─ ⁸ ╙ ╙⁸ ╩ ∆╢ √⌂ ─ ⌐ ↑≡

™ ⌐ ╩ ╘╢≤ ⅎ≡™╢⁹ 

 

2.  ELF ─  

─ ⌐ ∆╢ ≢ ⌂ ─ ⸗♦ꜟ╩ ⇔╟℮≤ 30

⁸ │ NPO │ ⌂ ╩ ┘⁸ ╩ ∆╢

─ ╩⇔≡⅝√ ⌐⅔↑╢ ≤ ─ⱨ▫כꜟ♪ 1974 ⅛╠ ╘

≡⁸ ⌐⅔↑╢ ☿fi♃כ 1979 ⁸ ≢─

≥╙─√╘─ ─ 1988 1990 ∕─ │ ⌐ ╢≤

≤╙⌐ 1991 2000 ◄◖Ⱶꜙכ☺▪ⱶ─ ╩ ™ ∕⇔≡ ┘ 2001

┼≤ ─ ╩ ⇔√ ↓╣╠⌐ ⅎ╢⌐ ▬fi♪ ╛ ▪☺▪⌐⅔↑╢

⁸ ⌐⅔↑╢ ▪▬♯─ ⁸♃▬ ⌐⅔↑╢ ⸗♦ꜟ ╛ ה

▪♬Ⱶ☼ⱶ─ ╩ ⇔≡⁸ ─ ─ ╩ ∫≡⅝√⁹╕√ ─

◐ꜗfiⱤ☻ ⌐№╢ ≢─⌠ↄ™ 2002 2019 ∟ⅎ─╦

╙ ╩ ─ ╛ Ⱳꜝfi♥▫▪⁸ ≥╙√∟≤≤╙⌐ ⅎ╢√╘⌐ ⇔√  

 ELF ⱪ꜡◓ꜝⱶ│ ─ 1974 ⁸30 ╡─ ⁸

─ ≢⁸ ↄ─ⱪ꜡◓ꜝⱶ ≤ ⌐ ↑╠╣≡ ⇔≡⅝√⁹ ⌐│⁸

─ ≤⇔√ ≤⇔≡⁸ ─ ≢─ ☿fi♃כ

≠ↄ╡⌐ ╕╡⁸ ─ ╩ ≤⇔√ ─ 3

3 ⌐ ™√ ╖│⁸ ≢─ ┼≤ ⇔≡™∫√⁹

≤⇔≡─ │ 14 ╕≢≢ ⇔√⅜⁸↓╣│⌠ↄ™ ┼≤ √⌂ ╩

⇔√⁹ │∟ⅎ─╦ ≤⇔≡⁸ ⌐ꜟ◒כ◘ ⅝ ⅜╣≡™╢⁹ │⁸

⁸ ╩ ≡⁸ │ ≤╙ ℮═⅝ ⌐ ╩ ⇔≡⁸1975 ─

─ ╩ ⌐ ⇔≡™╢⁹ 

 │↓─╟℮⌐ ─ ≢ 40 ⌐╦√∫≡ ↑─

╩ ≤⇔√ ╩ ⇔≡⅝√⁹╙∟╤╪⁸↓─ ⌐│ ≤⇔≡─

≤ ⁸ ≤╪≥╒fi◓⅜№╡⁸♬כ꜠♩─ ⌂≥╩ ↓∆↓≤⌂ↄ⁸1, 000 ─

╩ ╡ ⇔≡⅝√─≢№╢⁹ ≤⇔≡─ ⁸ ⁸ ⁸

⌂≥─ ⅜ ∆╢ ≢⁸ELF │ ⇔≡⅝√─≢№╢⁹↓╣╠─ ⅜ ─

─ ≤⌂╡ ─ ┼≤≈⌂⅜╡ 1990 ↕╠⌐ ⌐
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─ ╩ ∆╢↓≤⌐⌂∫√  

 

 ELF ⅜╘↨∆↓≤ 

│ ꜠ⱬꜟ⌐≤≥╕╢↓≤⅜ ™⁹∕╣≢╙∆≢⌐ 30 ╒≥─ ─

⅜ ↕╣≡™╢⁹ │ ⌂ ≤ ⌂ ⅜ ≢№

╢⁹↓─√╘⌐⁸ ꜠ⱬꜟ ┼≤ ה ─ ╩ ╢ ≤⁸↓╣╩ ⅎ╢ ⌂

ⱪ꜡◓ꜝⱶ─ ╖─ ⅜ ╘╠╣≡™╢⁹↓╣╠╩ ∆╢√╘⌐ ELF ⌐╟

╢ ⌂ ╩ ⇔≡⅝√⁹ │

CONE⌐ ⇔⁸CONE─ ⌐ ⅎ≡⁸ ₈─┘≤₉─ ╩ ∫√⁹

│ ╩ ⁸ ≤ ₁─

⅔╟┘ ─◄◖Ⱶꜙכ☺▪ⱶ ⌐⅛⅛╦╢ ≤ ⇔≡ ⇔≡⅝√⁹ 

 ─┘≤│ ≢ ∆╢ ─ ╩╘↨∆⁹╝√⅛⌂ ╛ ╩

─ ₁≤≤╙⌐ ⇔≡⁸↓╣╠ ╩ ⇔⁸ ─ ₁⌐╙ ⅎ╢↓≤╩

≤∆╢⁹↓─ ≢⁸ √∟│▪ⱷꜞ◌ ─ꜜ☿Ⱶ♥ ⌐⅔↑╢ ╣√ ─

◦☻♥ⱶ≈™≡ ™ ─ ╩╙∫≡™╢⁹↓↓⌐│ ─ ≤ ≢ ⇔√⁹ 

─ ≤ │ ≤ ≤─ ⁸ ⁸ ⁸ ⌂≥⁸∕─ ─

⌐╟∫≡ ∂≡⅝√⁹ │⁸ ↕╣╢↓≤┼─ ⅛╠ ╕∫≡⁸ ╠ ∆╢

╛ ╩ ℮╟℮⌐⌂╡⁸↕╠⌐⁸↓╣╠⌐ ∆╢ ≤─ ⁸∕─ ה ≤─ ─

⁸ ─ ⁸ ─ ╛ ─ ⁸↓╣╠─ ה ה ⌂≥─ ⁸

ה ─ ה ⌂≥⁸ ⁸ ⅜ ⇔√ ╩ ™≈≈╙ ─ ╩

⇔⁸ ⇔√ ⁸ ╩ ⇔≡⅝√⁹⇔⅛⇔⁸ ─ │

⌐╟╢ ⌂◄Ⱡꜟ◑כ ╩ ⌐⇔⁸ ╩ ⇔⁸╘↨╕⇔™ ╩ ⇔⁸

⌂ ╩ ╡⁸ ─⌂™ ╩╕⅛⌂∫√⁹∕─ ≢⁸ ─ ╩ ↓⇔⌂

⅜╠⁸ √∫√ 1 ⇔≡™╢ ─ │ ⇔ 2019 75 ╩ ⅎ≡⁸™╤™╤⌂

⌐╙⅛⅛╦╠∏⁸⌂⅔ ⅎ≈≠↑≡™╢⁹ ⌐╟∫≡ ⌐ ↕ↄ⌂∫√

⌐⁸ ⌂ ─ ⅜ ⇔≡™╢↓≤⅜⁸ ─ ⌐№╢↓≤│ ™⌂ↄ⁸

⌐╟╢↓╣ ─ ⌂ ⌐│ ⌂ ╩╙√↨╢╩ ⌂™ ⌐╟╢ ─ ╛

─ ⌂≥│ ⌐ ↓∫≡™╢ ≢№╢↓≤╩ ≢⅝⌂™ ⌐⁸

⅛╠ ה ↕╣√ ╕≢⌐ ┘⁸ ─ │⁸ ⅜ ⇔≡⅝√ ≤

─ ⅛⌂ ⁸ ╩╙ ↕∑≡™╢⁹↓↓≢ ╩ ∆╢╟℮⌐

╩ ⇔⌂↑╣┌⁸ ─ │∕─ ╩ ™⁸ ⌐│╙∟╤╪ ⌐╙

⌐⌂╢≢№╤℮⁹ ⅜ ⇔≡⅝√ ─ ⅛⌂ ─ ⅛╠│

╛ ⁸ ─ ╩ ┘ ∆↓≤⅜≢⅝╢⌐ ™⌂™  

ה ⌐ ∆╢⁸ ☿fi♃כ─ Ⱡ♇♩꞉כ◒─

⌐≈™≡ ∂╠╣╢ ≢ │ ≤ ⌂ ⅜№╡⁸ ⅛╠ ↄ ╠╣≡™

√ ─ ⅜ ≢№╢≤ ↕╣╢╟℮⌐⌂∫√⁹ ─ │ ─ ⌐

╟∫≡⁸ ⅎ╠╣╢↓≤⅜⌂ↄ⁸ ╦╣≡⅝√⁹↓─ │ ─╟℮⌂ ≢ ⁸

↕╣≡⅝√⅜⁸ ≢│ ⅜ ╖⁸ √⌂ ─ ╩ ⇔⌂↑╣┌⁸ ™ ⌐│ ╦

╣╟℮≤∆╢ ⌐⅝≡™╢⁹ ⌂ ╩ ∆╢√╘─ ⌂ ╩ ◄◖Ⱶꜙכ

☺▪ⱶ⌐⅔↑╢ ⌐╟∫≡⁸ ⌐ ה ∆╢╟℮⌐⇔√™⁹ 

 

 ≤│⁸ ╩ ⌐ ⅎ ↑≡ ⇔ ↕╠⌐ ⌐ ⇔╛∆™

⅜ ™⌂≥ ⌐≤∫≡ ⌂ ╩ ⇔ ╩ ∆╢ ≤ ⅜ ⅛╠

╩ ∆╢ ╩™℮⁹ 

 ≤│⁸∕─ ╛ ⌐ ─╙─≤⇔≡ ⌐ ≠™≡ ↕╣
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↕╣≡ ↕╣≡™╢ ה ╛ ⌂≥⅛╠ ⌐ ╦╢ ╛

╛ ╕≢ ⅛⌂ ╩╙≈⁹ 

 ≤│⁸ ⅜ ╣ ⇔ ⇔ №╢™│ ⌐ ∆╢⌂≥ ╠⅛─

╩ ─ ≤╙≈≡⅔╡ ↓╣╠ ╛ ↔≤⌐ ⌐ ↕╣≡⅝√ ╩

╘←╢ ─ ╩™℮⁹ 

 

5 ▪▬♯ ─ ≤ ─ ─  
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5  ⱪ꜡◓ꜝⱶ─ ≤   

№╠╝╢ ⌐ ↄ ⅜∫≡™╢ ≤™℮╙─│⁸ 

╦╣╦╣─ ╩ ∆╢⅜⁸ ╩ ╘│⇔⌂™⁹ 

.R,ꜟכ◗♃  

1  ∆╢ 2≈─  

⌐⁸ ≢│ ⅜ ╘√ ⌐╙≤≠ↄ ⌐╟∫≡⁸ ≢

⌂ ─ ╩ ↑╢⁹ ⌂ ≤ │ ⅝⌂ ─ ╛ ╩ ⌐ ⅎ⁸

∆╢√╘⌐ ⌐ ⌂╙─≢№╢⁹↓─↓≤╩ ⌂ ≤⇔≡ ╕ⅎ√℮ⅎ≢⁸

∞↑≢│⅔↕╕╠⌂™ ⅜№╢≤™℮↓≤╩№ⅎ≡ ⅎ√™⁹ 

│ ─ ≢ ה ⌐╟∫≡ ╩ ≡⁸ ─ ╩

⇔≡⅝√⁹ ⅜™╕∞ ⌂ ⌐│ │ ╩ ↕∑╢√╘⌐≤≡╙ ≢№∫

√⁹ ─ ∫√ ╛ ⌂ ╩ ⌐╟∫≡⁸ ∆╢↓≤│ ─ ╩╟╡

⌐⁸⅛≈ ⌐⇔≡⅝√⁹⇔⅛⇔⌂⅜╠⁸ ≤↓╣⌐ ⅎ╠╣√ ⅜ ⌐

↕╣⁸⅛≈⁸ ⁸ ⌐ ⇔≡⅝√ ⌐⌂╢≤⁸ ₁ ─ ⅜ ה ↕╣⁸

⌂ ⅜≢⅝⌐ↄↄ⁸ ⌐ │ ↕╣≡™╢╟℮⌐ ⅎ╢⁹ 

↓─ │ ╣ ╛╝≤╡ ⌐╟∫≡⁸ ≥╙√∟─ ⅜ ⇔√─∞≤

™℮ ⌐≈⌂⅜∫√⁹⇔⅛⇔⁸ ≥╙√∟─ │ ⇔≡™⌂™≤─ ╙№╢

2007⁹╗⇔╤⁸ ─╒℮⅜ ⌐ ↄ⁸ ⅜ ™≤™℮⁹ ⁸ ≢│ₐ ₑ

╛a ⌂e≥─ ↑ ⅜ ↕╣≡ ⇔™⁹ ─ ≢№╢a Sciencee

╛ₐNatureₑ⌐ ─ ⅜ ↕╣╢≤ NHK♬ꜙכ☻≢ ↕╣⁸ ™ ╩ ↑╢⅜⁸ ≢

↑⌂™↓≤⌐⁸™⅛⌐ ─ ⅜ ≢№╢─⅛⁸ ∆╢⌐ ⅜™⌂™⁸∆⌂╦∟⁸

─ │ ╣⇔≡™╢≤™℮↓≤⅜╦⅛╢⁹ ⅜ ↄ⁸ ┼─ ╙

⇔™╝ⅎ⌐⁸ │ ⌐ ╩⇔≡⅔╡⁸ ≤ ℮ ⌐ ↕╣╛∆™≤╙

↑╠╣╢⁹ 

╣∆╢ ─ ≈│⁸ ≢ ⌂ ∞↑⅜ ─ ≢⁸╕╢≢

─ ≡─╟℮⌐ ∑╠╣╢↓≤⌐╟∫≡⁸↓─╟℮⌂ ─ ╩ ⅎ√ ⌐│ ╩ ∑╠╣

⌂ↄ⌂∫√↓≤≢│⌂™⅛≤ ⅎ╠╣╢⁹ ─ ⅛╠ ™ ∆≤⁸ ⌂ ╩ ∆╢√╘─

≤⌂╢ ⅜ ↕╣≡⁸ ─ ≤ ─≈⌂⅜╡╩ ∫√⅛╠≢

│⌂™⅛⁹↓╣╠│ ─ ≢ ℮⌂╠ ≢│№╢⅜⁸ ─ ≢№╢ ⁸

⁸ ⁸ ⁸№╢™│ ⌐⅔↑╢ ─ ≢№╢⁹ 

↓╣⅛╠╩ ⅝╢ ╛ √∟⌐≤∫≡ ⌂↓≤│⁸ √╡ ⌐ ⅝╢√╘─ ≢№

╡⁸ ─ ⁸∆⌂╦∟ ─ ⁸⅔╟┘╕∏╙∫≡ ─ ⌂

⁸ ─ ≢№╢⁹ ⅜ ≤⇔≡↓─ ≢ ╢√╘⌐│⁸ ⌐

ⅎ≡ ─ ⌐ ≠ↄ ⅜ ≢№╢⁹ ≤⇔≡─ ⌐│

≤ ─ ⅜ ≢⁸ ─ ─ ╩ ╢ ⁸ ⁸ ⌐

ⅎ⁸ ╩ ≡╢ ⅜№╢⁹ 

 ─ │ ⌐ ⇔≡™╢─≢⁸№╠╝╢ │ ╩ ⌐ ⇔⁸ ⇔≡™

╢⁹ ≤≡ ⌐ ╩ ⇔⁸ ⇔≡ ⇔⁸ ╩ ↑⁸↕╠⌐ ┘╩ ⇔⌂

↑╣┌⁸ ⌐╟╡ ╩ ∆╢↓≤│≢⅝⌂⅛∫√⁹ ≤│ ≢№╢≤ ⌐⁸

⁸ ⁸ ⌂≥ ≢⁸⅛≈ ⌂ ≢╙№╢⁹↓─╟℮⌂ ≢№╢─⌐╙⅛⅛╦

╠∏⁸ ─ ≢│ ⁸ ⁸ ⌂ ⌐╟╢ ⅜⁸ ≢ ↕╣╢

⌐ ⇔≡№╕╡⌐╙ ↕╣≡™╢⁹ ⅛⌐ ⌂ │ ⅜⌂ↄ ≢

⅝⌂™─≢⁸ ≢│⌂™⁹№╢ ⌐╟╢ ─ ╙ ה ⇔⌐

ↄ™─≢⁸ ≤⇔≡ ↑ ╣╠╣⌂™⁹ 

│ ⌐↕╣∏⁸ ה ⇔≡ ⇔⁸╕⇔≡╛ ─ ─ │
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─ ⌐№╢↓≤≢№╡⁸ ≤─ ╦╡╩≤╠ⅎ⌐ↄ™⁹ 

⅜ ≢№╢↓≤─ ╩ ╡ ⇔√℮ⅎ≢⁸ ⌐⅔™≡│ ⌂

⌐╟╢ ─ ↕╩ ⇔√™⁹ ⁸ ⁸ ⌂ ≤ ─ │ ™

─ ≢ ╩ ⇔⁸∕─ ─ ⅎ ╛ ⅝ ⁸ ™ ⅎ╣┌ ╛ ⌐ ↄ ╦

∫≡™╢≤ ⅎ╠╣╢⁹ 

↓─╟℮⌂ ╩ ╖⌂⅜╠⁸ ≢─ 40 ⌐╦√╢ ─

─ ⌐╟∫≡⁸ELF ꜟכꜙ☺⸗─ ╩ ⇔√⁹↓─ ⱪ꜡◓ꜝⱶ─

╖│⁸№√⅛╙ ╩─∙ↄ╟℮⌂╙─≢№╢⁹ ╖─ ⌐⁸

≤ ─ ≠↑⅜ ⌐≢⅝╢⁹ ─ ─ ⌐╟∫≡⁸ ↕∑╢ ⁸ ⌂ ╖ ╦

∑⌐╟╢ ⁸ ╩ ⅎ╢ ╩ ∑╢⁹ ꜟכꜙ☺⸗─ │ ⌂

╛ ≤│ ⌐⁸ ↔≤⌐ ⌂ ╩ ∆╢ ╠ 2009⁸ ה  2009⁹

≢│№╢⅜⁸ ⌐ ↄ↓∞╦∫√ │⁸∕─ ⌐⅔™≡│ ™ ╩╙∟ ╢

≤ ⅎ╠╣╢⁹↓─ 5 │⁸ ─ ≢№╢ ─ ⅛╠ ╠ ⇔√ ⱪ꜡◓ꜝⱶ

╩ ⌐ ∆╢⁹ ⅜ ⇔√ ↄ─ ⱪ꜡◓ꜝⱶ│ ╩ ≡™√∞⅝√

™⁹ 

 

2  ≤  

1.  ⌂ ─ ╡  

│ ⌂ ─╒≤┌⇔╡∞⅜⁸ ⅜ ⅞≡ ⇔ⅎ⌂™≤⁸ ≈─ ⁸∆⌂╦∟

⁸ ⁸ ⁸ ╡⁸ ⁸ ╖⁸ ⁸⌐ ╢⁹ ─ ≤ ╩ 5. ─ ─ ⌐

ⅎ≡╖√⁹ │ ⌂ ─ ⌐╟∫≡ ∆╢╙─≢№╤℮⁹ ⅜ ₁╩ ╢ↄ⁸ ⅝

⅝≤↕∑╢─∞⅛╠⁸ ─ │ ↕╣╢╙─≢№∫≡⁸ ⇔≡ ⇔⁸ ↕╣╢╙

─≢│⌂™⁹√∞⇔⁸ ⌐│╒≤╪≥ ⅜⌂™─≢⁸ ╩ ╘╢ ⌐╟∫≡⁸ │

⌐╟╡ ∆╢ ⅜№╢⁹ ∆╢↓≤⌐╟∫≡⁸ │≥─ ⌂ ╛ ⌐╙⌂╢⁹⇔⅛

⇔⁸ ⌂ ↕╩ ╘⁸ ╛ ⌐ ╡⁸ ╩ ╣┌⁸ ─ ≢№╢ ⁸

⁸ ⁸ ⌂≥⁸ ╩ ∆╢ ⌐ ↕╣⁸ ≤╙⌐ ─ ╙

⌂™⁸ ™ ⌐⌂∫≡⇔╕℮⁹ 

√∟│ ⌐ ⅝√™⅜⁸ ╡≢ ⅝≡™╢─≢│⌂™─∞⅛╠⁸ ─∆═≡⌐ ⇔⁸

™╛╡≤™℮ ╩ ⅛⌐⇔≡⁸ ⇔≡╙∕╣⅜ ∞≤ ⅎ╢ ╠⇔⅜ ™─∞╤℮⁹

⌂⁸ ─╕╕─ ⇔™ ╠⇔⅜⁸ ≤ ⌐№╢↓≤╩ ℮╙─≢№╢⁹ 

 



49 

 

 
5.1 ⌂ ─ ╡  

 

2.  ─  

1 ≤ ╩≈⌂← 

▪ⱷꜞ◌ ─ ┼─ ⅛╠ ╕∫√500 ⌐ ┬ │∕─ ⅛╠╖

╣┌⁸ ─ ≤ ⅜ ⅛⌐⌂∫≡⅝√≤™℮ │№∫√╙──⁸ ⌐│

─ ⌐№╡⁸ ≤ ₁─ ╩ ⅛╠ ⁸ ⌐ ↑≡ ∆╢ ≢№╢↓≤⌐ ╦

╡│⌂™⁹ │ ⌐ ╗ ₁─ ≤─ ╩ ∆╢∆═≡─ ⌐ ∆

╢ ╩ ℮ ≤ ↕╣≡™╢(Cotton 2000 Martin 1994) ⁹ ≤ ⁸

⁸ ⁸ ⌂≥╩ ∆╢ ╩ ™⁸ ≤ ₁─ ╩ ⅛╠ ╕≢

∕℮≤⇔≡™╢─≢№╢⁹↓℮⇔√ │ ─ ⌐╙ ≢⅝╢⁹≤╡╦↑⁸

│ ≤⌂∫≡™╢⁸ ⅔╟┘ ╩ ╗ ─ ⁸ ╩ ╗

⁸ ─ ⌂ꜟⱣכ꜡◓⁸ ⁸ ─√╘─ ⌂ ≤

⌂≥│⁸╕↕⌐ ⌐⅔™≡╙ ⌂ ≢№╡⁸ ⱪ꜡◓ꜝⱶ─ ⅜ ≤⌂╢⁹

│∆≢⌐ ╩ ≤⇔≡≥─╟℮⌂ ⅜ ⅛⌐≈™≡ ⇔√↓≤⅜№╢

5. 1⁸ 2010 ⁹ ⌐⅔↑╢ ─ ≢ ⇔≡⁸ ∂⁸╕√ ⅎ√↓≤⌂≥╩

≤⇔≡ ™√─≢№╢⁹↓╣╠─ │ ─ ⌐ ⌂ ╩ ⅎ≡ↄ╣√⁹ 

 

5.1 ╩ ⌐⇔√  

 

1
2
3
4
5
6
7
8
9
10
11
12
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2 ─ ≤  

│ ─№╢ ≢№╢⁹ ╩ ┘ ⇔⁸ ─ ╡ ╩ ⅎ⁸ ─ ⅝ ╩ ↄ

⇔╟℮≤™℮ ≤ ⇔≡⅔⅝√™⁹ │ ⌐ ╗⅛╠⁸ ─ ╠⇔┬╡⌐│ ╣⌂™≤™

℮ ⅜ ™⁹⇔⅛⇔⁸ ⌐│ ╢↓≤│≢⅝╢⇔⁸ ∫√╒℮⅜ ™ ╙№╢⁹ ⌂

╩ ≢⅝⌂ↄ⌂∫√ ⅜ ╩ ⌐∆╢⌐│⁸ ≢№∫√ ─ ╠⇔

┬╡╩ ┘⌂⅔⇔√╒℮⅜ ┼─ ⌂ ⅝ ╩ ≢⅝╢─≢│⌂™⅛⁹ 

│ ╩⁸ ╩ ℮↓≤⌐╟∫≡ ≤ ╩ ⇔⁸ ⌂ ╩

∆╢√╘⌐ ╩ ↕∑⁸⌂⅔ ⌂ ╩ ╘╢╟℮⌐ ⅔╟┘ ╩ ⇔⁸

∆╢ ≢№╢⁸≤ ⇔≡⅝√  2009⁸ ה 2005⁹ ─ ⌂

⌐ ⅎ≡⁸ ⌂ ╩ ┬↓≤│ ⌂ ⌐⅔™≡╙ ≢№╡⁸

│ ─ ⌂ ≤⇔≡ ⌂ ⱪ꜡◓ꜝⱶ─ ╩ ⅎ≡™╢⁹↓↓⌐

─◌ꜞ◐ꜙꜝⱶ⌐ ≤⇔≡ ╩ ≠↑√ ⅜№╢≤ ⅎ√─

≢⁸ ₐ ₑ Cotton 2002 ╩ ⇔⁸ ─ ₐ ⱡ○♩ₑ

╩ ⇔≡™╢⁹ ≢│ ─ ⌐≈™≡│ ⅜ ╕∫≡⅝≡™╢⅜⁸ ─

⅜ ╕∫√ ─ │╒≤╪≥ ↕╣≡™⌂™⁹⇔⅛⇔⁸ │≤╙⅛ↄ≤

⇔≡╙ ⌐│ ⁸↕╠⌐│ ─ │ ↕╣≈≈№╢  

2003⁹ ─ ╛ ─ ⌐ ⇔≡ ╩╙∟⁸↓╣╠─ ⌐≈™

≡│ ∆═⅝≢№╢≤™℮↓≤│ ⌂ ≢№╢⁹ 

⌐⁸ ╩ ≈╘ ∆ ┘ place based education ⅜ ⌐╙ ╘╠╣╢╟℮⌐⌂∫≡

⅝√↓≤│⁸ ╠⅛⌐ ⌐ ∆╢ ─ ╕╡╩ ⇔≡™╢ ◌Ⱬכ♥ 1994⁸ 2014c ⁹

─ ≢ ╠ ⁸ ⇔⁸ ∆╢⁸ ⌂ ─ ≤™℮╙─│⁸

⅜ ⇔≡⅝√╙─≢№╢⁹ ≢⁸ ≢│ ─ ╩ ∆╢⌐∆⅞∏⁸

╦╠∏ ≥╙√∟│ ╠⅜ ∆╢ ─ ↕╩ ┬ ╩ ≡™⌂™⁹ ─ │

─ ⅜ ↄ⁸√≤ⅎ ╕⇔™ ╛ ⌐╟╢ ⅜ ↕╣√≤⇔≡╙ fi♬כ꜠♩⌂

◓∞↑⌐ ╢⁹ ╩ ┬√╘⌐│ ⌐ ╩ ⇔⁸ ⇔⁸ ⁸↕╠⌐│ ╩ ⇔

≡ ∆╢ ⅜◓fi♬כ꜠♩─ ≢№╢⁹ 

3 ⱱꜞ☻♥▫◒ ⁸ ≤─ ╦╡ 

 ⱱꜞ☻♥▫♇◒ fl▫☺ꜛfi ─ ─ ≢₈ ─ ≤ ┘≈™√ ╛ │ ⁸

⌂╙─≢№╢⁹∕─╟℮⌂ ╩ ∫√ ⅛╠ ∑∏⌐⁸ ⇔√

─ ⌐⇔√⅜∫≡ ╩ ↑⌐⇔⁸ ⅛╠ ╡ ⇔√ ≢ ╡ ⅔℮≤∆╢─│⁸

⌂ ▪ⱪ꜡⁹╢№≢♅כ ⌂ ⅝√ ⅛╠ ∆╢ ⁸№╢™│

─ ╩ ⅎ√ ╩ ⇔√ ⌂◌ꜞ◐ꜙꜝⱶ╩ ∆╢ ⅜№╢₉≤ ═╠╣≡

™╢  2009⁹↓─ ⅎ │ ─ ⅎ ≤ ∆╢╙─≢№╢⁹ ─ ≢╙⁸

ↄ⅛╠ ⅜ ⌐╟╡ ↕╣╢↓≤╩ ⇔≡ⱱכꜞ☼ⱶ ─ ╩

∆╢ ⅜ ⌂⅛╠∏™√⁹ ╠│ ⌐ ╢╕≢ ⌐ ╩ ╢─╖≢│⌂ↄ⁸

≤⇔≡ ⌐ ╢↓≤─ ↕╩ ⇔√ Haldane 1947 1984⁹ 

 ⱱꜞ☻♥▫♇◒ ⌐ ⇔√ כ♫▬♃ꜙ◦│⌐╡╕ ─ ⅜ ↄ ⇔≡™≡⁸

⌂ ⅜ ™↓≤╩ כ♫▬♃ꜙ◦⁹╢™≡∑╦⅜ │ ─₈ ₉≢№╡⁸

─ ╩ ⅎ≡ⱱꜞ☻♥▫♇◒⌂ ⌐ │כ♫▬♃ꜙ◦⁸╡⅔≡╣⅛ ─ ≤

─ ≤ ─ ╩⁸ ⌐ ≠↑≡ ⌐ ∆╢ⱱꜞ☻♥▫♇◒⌂

╩ כ♫▬♃ꜙ◦⁹√™≡⇔⌐ ≢│ ─ ⌐ ≠™≡◌ꜞ◐ꜙꜝⱶ╩ ⇔≡™╢

1918⁸1919⁸ כ♫▬♃ꜙ◦  2009⁹ 

│ 1997 ─ ╩╕≤╘≡⁸ ≤⇔≡

1998 ╩ ™√⁹↓─ ₈ ⌐╟╢ ⌂ ─√╘─ ₉ 1996 │

⌐│ ↕╣╢⌐│ ╠⌂⅛∫√⅜⁸ ─ ╣√ ╩ ⇔≡™√↓≤⅛╠⇔≡⁸
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─ ⌐⅔↑╢ ┼─ ⌐≈™≡ ─ ╩ ⇔√╙─≤ ⅎ╠╣╢⁹ ⁸ ─

ESD≤⇔≡ ↕╣≡™╢ ─ │↓─ ≠ↄ╡─ ⌐ ∂╠╣√↓≤≢№╢

≤ ⇔≡™╢⁹UNESCO─ ⇔≡⅝√ ESS ⌂ ─√╘─ ─ ⅜ ⇔≡ ─

ESD ⌂ ─√╘─ ≤⌂∫√─≢⁸∕─ ≢№∫√ ─ │ ⅝ ⅜╣√

⅜⁸ ≢ ⅜ ↕╣√↓≤│ ╘⌂™⁹⇔√⅜∫≡⁸ ─ ⅜ ╕∏⁸

≤⇔≡ ⇔⌂™╕╕⌐⁸ESD─ ⅜ ↕╣⁸ ─ ⅜ ⇔≡∕─ ⅜

╕╠⌂ↄ⌂∫√≤⁸ │ ⅎ≡™╢⁹™™⅛ⅎ╣┌⁸ │∆═≡╩ ∆╢

⌐ ╦╢ ≢⁸ ╙ ↄ⅛╠ ─ ┘≤⇔≡⌂↕╣≡™√⅜⁸ │↓╣╩ ∫√⁹

∕↓≢ ╠√⌐ ≤↕╣√ │ ─ ≢№╢≤ ⅎ╠╣╢─≢⁸ ╩

⇔⌂™╕╕⌐⁸ESD ⌐ ∆╢ │ ─ ⅛≈ ≢№∫

√ ⌐│⌂™⁹ ─ ⌐╠↕⁸♩☻ꜞ♫כꜗ☺╛ ה ╙ ─ ─

≢⁸ ─ ⌂♩꜠fi♪⌐ ↕╣≡⁸ ⌐┌⅛╡ ╡⁸ ⌐ ╩ ╢ ╩⇔⌂ↄ⌂∫

√⁹↓─ │╕↓≤⌐ ↑⌂™↓≤≢№╢⁹⇔⅛⇔ ≢⁸ ↄ─ ⌐╟╢ ╩ ⇔≡№╢

─│⁸ ⌂ ╩ ∆╢√╘⌐ ≢№╢⁹ │ Ɽ♇꜡כꜜ╢№ ⅜ ∫≡™╢╟℮⌐⁸

─ ─ ╛ ╩⌂∑╢ ⌐ ╡⁸ ─ ⌐∕─ ╩ √∆↓≤⅜ ╕╣╢⁹     

 

3  ⱪ꜡◓ꜝⱶ 

1 Natural history   N ⱨ□▬ꜟ 

N1   ─  

N1- 1 ─ ≈─  

N1- 2 ─ ꜚfi◓  

N2  

N2- 1:  ⌐ ╡⁸ ╩ ╢⁹ ≤ ─ ╩ ╢ 

N2- 2: ה  ⌂≥ ╩ ∆╢ 

N2- 3:  ╩ ╢ 

N2- 4: ⌐ ≠⅝⁸ ⁸ ╩ ╤℮ 

 

4 ≢ ═√ ─ ⌐╟╡⁸ 4. 2⌐ ⱪ꜡◓ꜝⱶ─ ╖╩╕≤╘√⁹

⌐ ↑≡ ≢№╢⁸↓─ √⌂ ─ ╩ ≢ ⅛⌂╙─⌐⇔√

™⅜√╘⌐⁸ ⌐ ╕∫≡™√∞⅝ ╩ ⇔≡ ⌂ ─√╘─ ≤

│ ⅛⌐≈™≡ ≤ ─ ╩⇔√⁹↓─ │ₐ ⌂ ─√╘─ Ί ─

╩ ⇔≡ₑ ה 2005 ≤⇔≡ ⇔√⁹↓─ ⌐ⱪ꜡◓ꜝⱶ ─ ⅜ ≢╦⅛

╢╟℮⌐ ≤≤╙⌐ ⱪ꜡◓ꜝⱶ─ ≠↑╩꜡◗─ ⌐ ⌐ ⇔√⁹ 

 

ᵑ ⅛╠ ┼ 

≤│ ⌐⅔↑╢ ה ⌐ ⇔≡ ⅜ ∆ ─↓≤≢№╢⁹

│ ⌐ ↄ⁸ ╙№╢─≢⁸ ⅜ ≢№╡⁸≤╡╦↑ ⅜ ≢⁸

─ ⌂≥─ ≤ ╦╡⁸ ≤ ─ ⅜ ╦↕∫≡⁸ │ ⅝⌂™⁹

GLOBE ─ ↑ ⱪ꜡◓ꜝⱶ─ ≤⇔≡⁸ ─ ─ ╩ כ⸗ꜞ╠⅛

fi◦fi◓⌐╟∫≡⁸☿ה♩ ─ ─ ≢ ∆╢↓≤⅛╠ ↕∑≡⁸ ─

ⱪ꜡◓ꜝⱶ╩ ∆╢↓≤⌐⇔√⁹ 

⌂ ≤⇔≡⁸ ─ ≤ ─ ╩ ┬⁹ ⌐⁸ ─ ⅝≤ ─ ╩

╘╢⁹ ≤⇔≡⁸►▬☻◖fi◦fi ─M.◦ꜙꜟ♠ ⅛╠ ↕╣√ꜝ▬ꜝ♇◒─◒꜡

fiכ ╩ ™≡ꜝ▬ꜝ♇◒─ ⱪ꜡◓ꜝⱶ╙ ∫√⁹╕√⁸ ─ ≢⁸ ─ ─

╩ ∫√≤↓╤⅜⁸№╕╡⌐╙ ≢⁸ ─ ⌐ ⇔⅛∫√⁹ ╛ │ ꜝהꜟכ♥─
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fiⱪↄ╠™≢№∫√─≢⁸ ─ ⱪ꜡◓ꜝⱶ≤⇔≡⁸ ─Ⱳ♃♬◌ꜟכ▪ה♩╩ ⇔√⁹ 

ᵒ ─Ⱳ♃♬◌ꜟכ▪ה♩≤ ─  

 ─ ╩ ™√Ⱳ♃♬◌ꜟכ▪ה♩╩ ™⁸ ─ ≤ ⌐ ≠↑╢ ⱪ

꜡◓ꜝⱶ╩ ∫√⁹ ─ ≤ ╩ ™≡⁸ ⇔⁸∕─ ≢ ╩ ╘√⁹∕─ ⁸

⇔√ ─ ≤ ⌐≈™≡ ⇔√⁹ 

ᵓ ≤ꜝ▬ⱨ☻♃▬ꜟ 

 Ⱡ♇♩꞉כ◒─ⱪ꜡☺▼◒♩≤⇔≡ ─↓≤╩ ╪∞⁹ᵑ ⁸ ─ ⅛╠

⌂ ⁸ᵒ ─ ─ ⅛╠ ─ ⁸ᵓ ─ ⅛╠ ⁸ᵔ

╩ ⇔≡ ╩ ⇔≡ ┼─ ╩ ╘╢⁹ ≤⇔≡⁸ ─ ╙ ∫

√⁹ 

ᵔ  ≤ ─ ™ 

 ╩ ─ ™─Ⱳ♃♬◌ꜟכ▪ה♩≢ ∆╢ⱪ꜡◓ꜝⱶ╩ ╖√⁹ │ ─ ╡≢

№╢⁹ │™╤™╤⌂ ™╩╙∫≡⅔╡⁸ ⁸ ⁸ ⁸ ⌂≥⅛╠ ℮⁹ ℮ │⁸

╩ ┬⁸ ╛ ☻♩꜠☻╩ ←⁸⌂≥™ↄ≈⅛─ ⅜ ⅎ╠╣╢⁹ │ ─ ™⌐≈⌂

⅜∫≡⅔╡⁸ ─ ™⅛╠∕─ ─ ∆╢ ╩ ™ ↕∑╢⁹√≤ⅎ┌⁸♫ⱡⱢ♫ 4 ⁸Ⱶ

◌fi 5 ⁸Ᵽꜝ 5 ⁸◒♅♫◦ 6 ⁸☺ꜗ☻Ⱶfi ⁸◐fi⸗◒☿▬ 10 ⌂≥≢№╢⁹

√∟─ ╠⇔⌐│⁸ ─ ╕╡─ ─ ╡─╟℮⌐┤╪∞╪⌂ ╡⅜№╢⁹√≤ⅎ┌⁸ ∞⇔⌂

╖╩ ↄ∆╢√╘─ ⁸ ⁸ ⁸ ™ ⁸ ⁸ ⌂≥╙ ─ ™ ™⅜∆╢⁹ ⁸

☻Ɽ▬☻⁸⌂≥│ ╩ ⅝ ≡╢⁹◄♇☿fi◦ꜗ ⌐כⱴ☿ꜝⱧ꜡▪│ꜟ▬○הꜟ ╦╣⁸ ⁸

√∟─ ╠⇔╩ ⇔ↄ⁸ ⌐⇔≡™╢⁹ 

╩ ∫≡⁸╟ↄ ℮ ╩ 1 ⌐╦√∫≡⁸ ≢כ◙כꜞⱨהⱪכ▫♦≡⇔ ⇔≡

⅔ↄ⁹ ─ ™│ ∆╢≤∆←⌐ ⅎ≡⇔╕℮─≢⁸ ⌐│ ™≢ ™╩ ™≢ ∂╙╠™⁸

꞉כ◦◒כ♩⌐ ─ ⁸ ─ ⁸ ™─ ╩ ⇔≡╙╠℮⁹╕√⁸ ≤⇔≡⁸◄♇

☿fi◦ꜗꜟה○▬ꜟ╩ ⌐ ╕∑≡⁸ ™╩ ™≢⁸∕─ ╩ ™≡╙╠™⁸↕╠⌐ ╖─

○▬ꜟ≢▪꜡ⱴה◐ꜗfi♪ꜟ╩ ∫√⁹ ─ ≢│⁸ ─ ™│ ╩ ╛⅛⌐ ⇔≡⁸

─ ─ ™≤ ™ ╩ ╡⁸ ⅛⌐ ↔⇔≡╙╠ⅎ√╟℮∞⁹   

 

2.  Cultural history   C ⱨ□▬ꜟ 

C1: ─ ⁸ ⁸ ⌂≥─ ⁸ ⌂≥─ ⅝ ╡ 

C1- 1 ⅝ ╡  

C1- 2 ⁸  

C1- 3  

C2: ⌂ ╡ 

C2- 1  

C2- 2 ▬⸗  

C3: ╡⌐ ∆╢ 

C4:  ⌐ ≠⅝⁸ ⁸ ╩ ╤℮ 

C5: ◄◖Ⱶꜙכ☺▪ⱶ ⱦ○♩כⱪ⁸  

 

ᵑ ╩ ∆╢√╘⌐ ╩ ┬ 

 ╡⌂ↄ ≢№∫√ ─ ⌐ ⇔≡⅝√ │ ∕─ ─ ─⌂⅛≢ ─

⌐ ⇔≡⅝√≤ ⅎ╠╣≡™╢ ─ ⅛╠ ╣┌⁸ ─ ⌂≥↔ↄ ─

⌐ ⅞⌂™⅜ ⌐ ⌐ ↕╣≡™╢ ↄ─ ─ ⅔╟┘ │ ⇔

╕√ ⇔≡™∫√ ∕╣⌐╙⅛⅛╦╠∏ ─ ≤ ═╣┌ ─ ╙ ─↔≤

ↄ╝∫√╡≤ ╣≡⅝√ ╠ 2002 ꜝfi●Ⱡ1998⁹כ √∟─ ∆╢√∫√ ─
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Home sapiens sapiens│ 15 ⅛╠ 10 ⌐ ⇔≡ ⌐ ≤ ─ ⌐╟

╡ ╩ ⇔ ╘√⁹∕─ ↕╠⌐ ─ ה ─ ⌐╟╢ ⌐ ⅎ╠╣√

│ ⌐│ ╩ ⌐ ∆╢√╘⌐ √⌂ ≤─ ╩

╘╢ ╩ ↕∑≡⅝√⁹↓─ 1 ╒≥─╝∫√╡≤⇔√ ─ ╣⅜ ⇔ↄ ╕

╡ ⅝ↄ ⇔√─│ ⅜ ⅛╠ ┼─ ╩↓∂ ↑≡ ≢№╢⁹ ⌂◄Ⱡꜟ

─כ◑ ╩ ⌐⇔√ ╩ ≡ ─ │ ⇔ ∕─ ─ │

⌐╕≢ ┬╟℮⌐⌂╡ ╕≢⌐ ⅝ →≡⅝√ ≤─ ╩ ⌐ ⌂╙─⌐∆

╢⅛ ⇔≡⇔╕∫√⁹ ─ ⌂≥│ ≢ ↓∫≡™╢

≢№╢ ►▼☻♩ⱦ1989⁹ כ ≢│ ⁸ ─╖⅜ ⌐ ⌐⌂∫√ ⌐

ה ⌐ ╩ ↕∑≡ 75 ╩ ⅎ≡ ╩ ╘≈≈№╢ ⌐╟╢ ≤

─ │ ─ ╕∫≡ ↄ─ ≢ ╙ ⇔™╙─≢№╤℮⁹ 

ᵒ ╩ ∆╢ ≤⇔≡─  

─ ≢│ ⌐ ™ ≢№╢◗ꜞꜝ╛♅fiⱤfi☺כ≢│ √≤ⅎ┌

⌐╟∫≡ ═╢ ─ ⅜ ⌂╢≤™℮╟℮⌐ ™╦┌ ─ ⌂╙─╩∆≢⌐ ⇔

┌⅜╡≢│⌂ↄ ─ ╕≢╙⇔≡™╢↓≤⅜ ╠⅛⌐↕╣≡™╢  1979⁹

─↓≤ ⌐ │∕─ ─ ⅛╠ ─ ≤─ ╦╡─ ╩ ⌐ ≠

ↄ ─ ≤⇔≡ ⇔ ⅎ≡⅝√ ↓╣╠╩ bioculture ≤ ┬ Moran 1999, Nazarea 

1998⁹ 

─ ⌂ ╠⇔╩ ⅛⌐⇔≡⅝√ │ ╛ ─╒⅛⌐ ≢╙ ─⅝ה

ה↓ ה ⌂≥ ↄ─ ≢№╢⁹╕√↓╣╠╩ ╗ ╙ ╩ ∆╢─≢

─ │⌂ↄ≡╙ ∆═⅝≢№╢ ⌂ │

╩ ╗ ⅔╟┘ ≢№╢⅜ ∕╣∙╣⌐ ≤ ה ↕╠⌐↓╣╠⌐╟╡ ⇔

√ ⌂ ⅜№╢⁹√≤ⅎ┌ ≢№╣┌ ה ה ╩ ≤⇔ ה

∆╢ ≤ ╛ ⅜ ℮─╖≢│⌂ↄ ⅛╠ ┘╛ ╛

⌐ ╢╕≢─ ⌂ ⅜ ╩╘←╢∞↑≢╙ ⇔≡™╢─≢№╢ │ ╛

⅛╠ ╛ ⌂≥ ≢─ ⌐ ╦╢

⌂≥─ ⌐╕≢ ∆═≡─ ╖⌐ ⌂ ה ⅛╠ √ ⅜ ↕╣ ↕╣

≡™╢⁹ 

 

3. World view  W ⱨ□▬ꜟ 

W1: ─ ╩ ╢⁹ ╩ ╗ 

W2: ⁸ ⌂≥╩ ∆╢ 

W3: ⁸ ∆╢ 

W4: ⌐ ≠⅝⁸ ⁸ ╩ ╤℮ 

 

▪♬ⱷכ◦ꜛfiₐ╙──↑ ₑ 1997 ╩ ⇔≡⁸ ─ ⌐≈™≡ ≢ ⇔ ℮⁹

ᵑ ≤│ ⅛⁸ᵒ ╙──↑ ─ ≤│ ⅛⁸ᵓ ⌐≈™≡ ⇔ ™╕⇔╞℮⁹ ─

⌐≈™≡ ⇔ ™⁸ 5.3 ⌐╕≤╘≡╖√⁹↓─ │⁸♃▬─ꜝ☺ꜗⱣ♩ ⌐⅔↑

╢ ─ ⌐╙ ™√⁹ 
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5. 2 ╙──↑ ─  

 

4  ⱪ꜡◓ꜝⱶ 

1.  Making  M ⱨ□▬ꜟ 

M1: ─  

M2: ─  

M3: ⁸ ─  

M4: ⌐ ≠⅝⁸ ⁸ ╩ ╤℮ 

 

1 ≤ ─    

100 ⌐ ≤™℮╒≥─ ⇔™ ⅜ 1993 ⌐ ╩ ∫√⁹▬Ⱡ─ │ ─

75≢ ™╦┌ ─ ≢№∫√─≢⁸ │♃▬⌂≥⅛╠▬Ⱡ ╩ ⇔√⁹ ⁸

≢ ⇔√ ─ ╩ ∆ ≤∕─ ⅛╠ ⇔√ ™ ─ ╩ ⇔√⅜⁸╕∫√ↄ

⅜ ∫≡™⌂⅛∫√⁹2003 ⌐╙ │ ⌐ ╦╣⁸↓─ ─ │╛│╡ 70

≢№∫√⁹╛╕∑⌐╟╢ ─└≥™ ─ ╩ √⅜⁸ ─ ⌂ ₐ ⌐╙ ↑

∏ₑ─₈ ↕─ │⅔╤⅔╤ ⅝₉≤™℮ ─ ╡≢№∫√⁹ ≢№╢▬Ⱡ╩↓╣╒≥

─ ≢ ⇔≡™╢ ╩ ╣╢↓≤│≢⅝⌂™⁹ ≢│ ≢╙ⱥ◄⌂≥─ ╩ ⇔

≡™╢ ⅜ ⌂⅛╠∏№╢⅜⁸↓╣│ ─ ╩ ⌂ ≤⇔≡ ⅎ≡™╢⅛╠≢№╢⁹

│ ™⌐ ⇔√⅜⁸∕╣≢╙ ╩ ∆╢↓≤│≢⅝⌂™⁹ ⇔™ ⌐ ╦╣≡

╙⁸ │⁸ ™⌂↓≤⌐▬Ⱡ ─ ╩ ℮↓≤⅜≢⅝⁸╕√ ⅜№∫≡⁸

─╟℮⌐ ─ ⌂ ╛ ╩ ∆↓≤│⌂⅛∫√⁹⇔⅛⇔⁸∕╣≢╙ ⌐

─ │∑∫⅛ↄ─ ⅛╠ ⅜ ⇔⇔⅛ ╠╣⌂™─≢⁸ ⌐ ╠⌂™╦↑│⌂™⁹

ה ─ ─√╘⌐▬Ⱡ⁸ ⌐ ⅜ ≤⌂╡⁸ ─ ⌐╟╢ ⁸

╛∕╣⌐ ™ ⅜ ≢ ⇔√⁹ 

─ 40% ≤™℮─│⁸ ╩ ╡⌐⁸ ⌂ ⌐ ⇔≡ ╩

∆╢⇔⅛⌂ↄ⁸ ─ ⅜ ⇔⁸ ╛ ⅜ ⇔≡™╢ ≢⁸

≤≡╙ ℮ↄ⁸ ─ ⌐№╢≤™ⅎ╟℮⁹╙∫≤ ⌐ ⅎ┌⁸ ╩ ╦∏≤╙⁸™≤
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╙ ⌐ ↄ─ ╩ ⅎ ⌐↕∑╠╣╢≤™℮↓≤≢№╢⁹ 

⅜ 5.4 ⌐ ⇔√ ╩ ⇔≡⁸ ╩ ╠ ╢≤™℮ ╩ ∆╢↓≤

⌐│⁸╙℮ ≈ ⌂ ⅜ ⇔≡™╢⁹∆⌂╦∟⁸ ╠─ ═ ╩ ╠ ⇔⌂™≤™℮⁸

≤⇔≡─ ≤⁸ ⌐ ≤⇔≡─ ⅛≈ ⌂ ≢№╢⁹ ─

⅜ ™≤↓╤≢ ⌂ ╩ ╡ ⇔≡™╢≤™ⅎ╟℮ 2 ─ ⁸ │

ↄ─ ⅛╠─ ╛ ╩ ↑ ╣≡⁸ ≢№∫≡╙ ╩ ∆╢↓≤⅜≢⅝

√⁹⇔⅛⇔⁸ ─ │ ⁸ ⇔⁸ ⇔√ │ ↕╣╢⅛⁸ ↕╣⁸

⌐ ↄ─ ╩ ↑ ╣╢↓≤│╙℮≢⅝⌂™ ≢№╢ ⁸ ♁ⱦ◄♩ ⅜ ⇔

√ ⁸ ⌐№∫√ ≢ ╩ ∆↓≤⌂ↄ ™ ⅜≢⅝√ ─ 1 ꜗ♅כ♄⌐≈

₈ ─ ₉≤ ↕╣╢ ─ ⅜ →╠╣╢ ↄ─ ⅜ ⌐ ℮ ≢ ╛ ╩

⇔≡⁸↓╣╠╩Ⱨ♇◒ꜟ☻╛☺ꜗⱶ⌐ ⁸ ≤⇔≡ ⅎ≡™√↓≤╩ ﬞ ⅛≢ ╢

⅜№∫√ 1993 ⁹♦fiⱴכ◒╛♪▬♠─◒ꜝ▬fiה●ꜟ♥fi⌂≥╙⁸ ─꜠◒ꜞ

╙fiꜛ◦כ◄ ⌡≡⁸ ⌐ ↄ ↕╣≡⅔╡⁸ ꜠ⱬꜟ≢─∆┌╠⇔™ ─ ⅛≈

◦☻♥ⱶ≢№╢≤™ⅎ╢  

≢╙⁸↓╣╠─ ╩ ╪≢ ⌐╟╢ ╛◒ꜝ▬fiה●ꜟ♥fi⅜ ⇔≡⅝≡

™╢ ╕∏⁸ ⌂ ≢╒╪─ ≢╙ ∆╢ ─ ⇔╖│ ⅛≤ ⅎ╢ ╠⇔╩ ∆

╢≢№╤℮⁹ ⌐╟╠⌂™⅔∆∕ ↑─⁸ ⌐╟╢ ⅜⁸ ╙

↕╣≡™╢─∞⅛╠⁸ ⌐╟╡╙∫≤ ↄ ↕╣╢≤ ™⁹ ⇔√╟℮⌐⁸ ⌐

⌂™ ≢№╢⅜⁸ │ ╩ ⅎ⁸ ╠ ╩ ∆╢ ┘≤ ╡╩ ╢≢№╤℮⁹ 

2  

M1- 1 ⱱכⱶכ●ה♦fi⁸◐♇♅fiכ●ה♦fi╩≈ↄ╤℮   

M1- ╠⇔⌐ ≈ ╩ ∆╢  ⁸ ⁸ ≤Ɽכⱴ◌ꜟ♅ꜙ▪⁸כ ⅜

∆─⅛? GMO ⁸ ⁸ ≤  

 ⌂ ─ │ ⁸ ⁸ ⁸ⱪ꜡☺▼◒♩ ─ ⌐ ↕╣⁸

⌐╙ ⌐╙ ≢⅝╢ ≤⇔≡ ⌂ ╩ ╘╢ ₁⌐╟∫≡ ↕╣≡™╢⁹

⅛╠ ⇔√ ⌂ ⅔╟┘ ⌂ ⌐≈™≡─ ╩

∆╢≤⁸√≤ⅎ┌⁸FAO (1991)│⁸ ⌂ ≤│ ≤ ─√╘

⌐ ─ ╩ ⇔⁸ ⅝ ⅝ ╩ ⅎ╢╟℮⌂ ⌐╟╢⁸ ─ ≤ ⅔╟

┘ ה ┼─ ↑≢№╢⁹ ⁸ ⁸ ה ╩ ∆╢╟℮⌂

⌂ │⁸ ⌐ ⁸ ⌐ ⁸ ⌐ ≢⁸ ⌐ ↑ ╣╠╣╢⁸

≤⇔≡™╢⁹ ⌂ ⌐│⁸ ⁸ ⅔╟┘ ─

⌂≥⁸™ↄ≈⅛─ ⅜№╢⅜⁸ │ ─↓≤╙ ⅎ≡⁸ ─

≢ ╩ √⇔⁸ ╩∆╢≤™℮↓≤≢№╢ │ ∆╢ ╩ ⌐╟∫≡

╕⅛⌂™⁸⅛≈⁸ ─ ╩ ∆╢╙─≢╙№╢⁹ ⌐│™ↄ≈╙─ ⅜№╡⁸

⌐ ╩ ∆↓≤│≢⅝⌂™⅜⁸╟╡ ™ ╩ ╡⁸ ─ ─ ╩ ⅛─╙─⌐∑

⌡┌⌂╠⌂™ Gibbon et al . 199 5 ⁹ 

 ─√╘⌐ ╩ ╘╢↓≤│ ≢№╢⅜⁸ ⌂ ⌐ ⇔≡ ⌐ ⌐

╩ √∑┌╟™≤™℮↓≤≢│⌂™⁹ ⌐╙ ⅜ ↕╣⌂↑╣┌⌂╠⌂™ כ♀ꜞⱣכ꜡◓

◦ꜛfi─ ─ ≢⁸ ⌐ ⌂▪◓ꜞⱦ☺Ⱡ☻⅜ ⅝⁸ ╩ ↕∑≡™ↄ ⁸

⁸ ⁸BSE ⁸♩ꜞ▬fiⱨꜟ◄fi◙⌂≥ ─ ⁸ ─ ⁸

№╢™│ ╖ ⅎ ─ ┼─ ⁸ ─ ⁸ ≤ ⌐ ∆╢

─ ⌂≥⁸ ↄ─ ⅜ ⇔≡⅝≡™╢ ≢⁸ ⇔√╟℮⌂ ⌐ ╦

╠⌂™ ⁸ ⁸ ╛ ─ ⌂≥ ─↕╠⌂╢

╩ ╘╢ ⅜ ╕╣╢ ⱨ꜠▬Ⱪ▬fi 2004  
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5. 3    

 

 ≤│⁸ ╩ ⌐ ⅎ ↑≡ ⇔ ↕╠⌐ ⌐ ⇔╛∆™

⅜ ™⌂≥ ⌐≤∫≡ ⌂ ╩ ⇔ ╩ ∆╢ ≤ ⅜ ⅛╠

╩ ∆╢ ╩™℮⁹ 

 ≤│⁸∕─ ╛ ⌐ ─╙─≤⇔≡ ⌐ ≠™≡ ↕╣

↕╣≡ ↕╣≡™╢ ה ╛ ⌂≥⅛╠ ⌐ ╦╢ ╛

╛ ╕≢ ⅛⌂ ╩╙≈  

 ≤│⁸ │ ╣ ⇔ ⇔ №╢™│ ⌐ ∆╢⌂≥ ╠⅛─

╩ ─ ≤╙≈≡⅔╡ ↓╣╠ ╛ ↔≤⌐ ⌐ ↕╣≡⅝√ ╩

╘←╢ ─ ╩™℮  

 

2.  Thinking   T ⱨ□▬ꜟ 

T1: ⁸ ⁸ ╖ ⅛∑ 

T1- 1 ─ ─ ⅛╠ ╩ ╪≢ ╖ ⅛∑╢ 

T2: ⁸☻◔♇♅╩∆╢ 

T2- 1 ╩ ╤℮ 

T2- 2 ☻◔♇♅╩⇔╟℮⁸ ╩ ↓℮ 

T3: ─ ╡ 

T3- 1 Mapping ─ ⅛╠ 

T3- 2 ╠⇔₈ ─ ₉Satellite  Museum ⌐⌂∫≡╙╠⅔℮ 

T3- 3 ─ Discovery trails  ╩ ∕℮ 

T4: ⌐ ≠⅝⁸ ⁸ ╩ ╤℮ 

 

3.  Feeling   F ⱨ□▬ꜟ 

F1: ה ⌐ ─ ™╩ ←⁸ ╩ ↄ 

F1- 0 ─ ─ ≢⁸╕≥╤╖─ ╩ ─ ⌐ ⁹ 
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F1- 1 ≤ ─ ™ ⌐ ╩ ╘≡  

F1- 2 ─∑∑╠⅞≤ ─ ⁸ ₁⅜ ⅝ ╘╢ ─⁸ ⅜ ™⁹ 

F1- 3 ╩ ↄ⁹ 

F2: ╛ ⁸ ─ ⌂≥ ⌐ ╢ 

F3: ⁸ ╩ ╢ 

F3- 1 ╩ ╢ 

F3- 2 ╩ ╢ √∞ ∫≡⁹ 

F3- 4 ╩ ↄ ─ ™⅛⌂ ╩ ╢⁹ 

F4: ⌐ ≠⅝⁸ ⁸ ╩ ╤℮ 

 

5  ⱪ꜡◓ꜝⱶ Play integrated   P ⱨ□▬ꜟ  

P1: ♥כⱴ ⅛╠◦♫ꜞ○ ╡⁸ ⁸ ⁸ ⁹ 

P2: ꞉כ◒◦♇ⱪ─ ⌐ ≠⅝⁸ ⁸ ╩ ╤℮ 

 

Ɽⱨ◊כⱴfi☻ ≤ №╢™│₈ ─ ₉ 

Ɽⱨ◊כⱴfi☻ ╢╟⌐♩כ▪ │ ≤∕╣╩ ╢╙─⁸╕√│ ⅜ ⌐

⌂▪▬♦▫▪╩ ⇔ ℮ ≤⌂╡℮╢─∞╤℮⅛⁹↓─╟℮⌐ ⇔√ │ ─ⱪ꜡◓ꜝ

ⱶ╩ ⇔√⁹ᵑ₈ ₉ ⌂╢ ─ │ ─ ╩ ╖ ⇔√⁹ ─ ₁│

─ ≤∕╣╩ ╡ ↄ ≤─ ╩ ─╟℮⌂ ⌂ ∂≢ √⌂⅛∫√≤⅔╙╦

╣╢⁹ ╙ ⌂ↄ⇔≡│ ─כ◖☻ꜝ⁹™⌂⇔ ─ ⌂≥│∕╣╩№╠╦⇔

≡™╢⁹ᵒ₈ ₉ ⅜ ⌐ ™≡⅝╓╡⌐⇔√⁸ ╛ ⁸ ╛ ⌐ ╩ ↑╢

↓≤⅜ ⁹ ⅎ⌂⅛∫√ ╩ ≈↑∞∆√╘─ ≤⅔⅔╠⅛⌂ ↕╩ ∆╢√╘⌐⁹ɔ₈Ɽ

ⱨ◊כⱴfi☻₉ ⌐∆╢↓≤╛ ∑╢↓≤⌐≤╠╦╣∏ ─ ─ ↓∕⁸ ╛

╢ ≥₉כ⌂∞╡№╙╣↓כ▪₈⌐ ⇔™ ─ ≤ ╩ ∆╢╙─≤⌂╢⁹ ⇔ ╘╠╣

√ ⇔√ ⌐ ╙⅜ ╩ ∂╟℮  

 

6  ⱪ꜡◓ꜝⱶ 

1.  Local activity   L ⱨ□▬ꜟ   

L:  ⌐ ⅛╣√ ╩ ╡⁸ ≤ ⅝ ╡ ╩∆╢ 

L1 ╕∏⁸ ╩ ╙℮ 

L2 ™ ⅜№∫√╠⁸ ⌐ ↓℮ 

L3 ⌐ ∆╢↔ ╩╙≈ ⌐ ⅝ ╡ ⌐ ↓℮ 

L4 ─ ╩╟ↄ ⇔≡⁸ ⅎ≡╖╟℮ 

L5 ⌐ ≠⅝⁸ ⁸ ╩ ╤℮ 

 

1 ≤   

⌂ │ ⁸ ™≢ ⅜ ╡ →≡⅝√ ≤ ⌐ ⅎ╠╣≡™╢⁹

─ ≢│ ⌂ ⅜ ─ ≤ ╩ ∆╢ ⅜№╢⁹↓─√╘⌐ ≤ ⁸ ≤

⁸ ⅔╟┘ ה ↕╣√ ╩╘←╢ ╩ ∆╢ ⅜№╢ ╕√⁸

↓╣╠╩ ∆╢√╘⌐│ ─╖≢│⌂ↄ⁸ ╙ ⇔≡™⌂↑╣┌⌂╠⌂

™⁹↓╣╕≢ │ ─ ⅛↕⌐ ∟↕╣√ ⌐ ⅎ╠╣≡⅝√─≢⁸

─ ה ─ ⅛╠─ ╩ ╘⁸ ─ ⅛╠─ ╩ ⇔≡⁸

⌐ ╦╢ ╩ ∆╢↓≤⅜≢⅝╢⁹ ≢⁸ ─ ─ ╘≡ ™

≤ ⌂ ─ ה ─ │ ⁸ ה ⁸↕╠⌐│ ⌐╙ ╩ ↕∑≡

™╢⁹ 
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⌐≤∫≡ ╙ ─ ⁸ ─ ⅛⌂ ─ ╩ ─ ≤

≤╙⌐ ∆╣┌⁸∕─ ≤≤╙⌐ ⌂ ─⸗♦ꜟ╩ ◄◖Ⱶꜙכ

☺▪ⱶ≤⇔≡ ∆╢↓≤⅜≢⅝╟℮⁹ ≤ ≤─ ╙ ⌂ ╦╡╩ ∆ ≤

⌐ ╩№≡╢↓≤⌐⇔√™  

⌂ │ ⌐╟∫≡ ⅎ╠╣╢─∞╤℮⅛ ⌐ ⅎ┌⁸╙∟╤╪ ⌐ ⁸ ™

≢ ⅜ ╡ →≡⅝√ ≤ ≢№╢⁹ ╙ ─↓≤≢│№╢⅜⁸ ─ ≢ ≤

™℮ ╩≤╢ ⱥ♩≢№∫√↓≤⅛╠ ⌐ ↕╣≡│™⌂™⁹⇔√⅜∫≡⁸

⌐╙ ╦╢↓≤⌂ↄ⁸╕∏│∕─ ╩ ∆╢ ₁─ ╩ ╠⅛─ ⌐╟∫≡ ⌡┌⌂╠

⌂™⁹ ─ ≢│ ⌂ ⅜ ─ ≤ ⁸ ╩ ∆╢

⅜№╢⁹↓─√╘⌐│ ⌂ ⁸≤╡╦↑⁸ ≤ ⁸ ≤ ⁸ ⅔╟┘

ה ↕╣√ ╩╘←╢ ⁸╕√⁸↓╣╠╩ ⇔⁸ ∆╢√╘─

⁸ ─ ╙ ⇔≡™⌂↑╣┌⌂╠⌂™⁹ ─ │≤╡╦↑ ╩ ⌐

ⅎ≡™╢⅜⁸ ╩ ⌐∆╢⌐│⁸∕╣ ⌐ ⌐╟╢ ╩ ⌐∆ⅎ√

╩ ⌐∑⌡┌⌂╠⌂™⁹ ⌐⅔↑╢ ─ ╘≡ ™ ≤ ⌂ ─

ה ─ │⁸ ⌐╙ ה ⌐╙⁸↕╠⌐│ ⌐╙⁸ ─ ≢№╢

╩ ─ ⁸ ⁸ ⌐╟∫≡ ⅝ ⇔≡™╢⁹ 

↓╣╕≢ │ ─ ⅛↕⌐ ∟↕╣√ ⌐ ⅎ╠╣≡⅝√─≢⁸

─ ה ─ ⅛╠─ ╩ ╘⁸ ─ ⅛╠─ ╩ ⇔≡⁸

⌐ ╦╢ ╩ ∆╢↓≤⅜≢⅝╢⁹ ⌐≤∫≡ ╙ ─ ⁸

─ ⅛⌂ ─ ╩ ─ ≤≤╙⌐ ∆╣┌⁸∕─ ≤≤╙

⌐ ⌂ ─⸗♦ꜟ╩ ∆╢↓≤⅜≢⅝╟℮⁹ 

2 ◄◖Ⱶꜙכ☺▪ⱶ≠ↄ╡  

ᵑ ⌂ ─⸗♦ꜟ≤⇔≡─ ◄◖Ⱶꜙכ☺▪ⱶ 

◄◖Ⱶꜙכ☺▪ⱶ ◄◖Ⱶꜙ♀ ≤│⁸ ─ ╛ ⁸ ╠⇔╩╘←╢∆═≡╩ ≤⇔

≡≤╠ⅎ⁸ ≤ ⅜ ≤⌂∫≡⁸ ╩ ⇔⁸ ∆╢ ╖≢№╢⁹ⱨꜝfi☻─◄◖Ⱶꜙ

♀ ─ ⌐╟╣┌⁸◄◖Ⱶꜙ♀│⁸№╢ ─ ⌐⅔™≡⁸ ─ ⌐╟∫≡⁸∕─

≢ ↑ ⅜╣≡⅝√ ≤ ╩ ∆ ה ╩ ⌐⇔≡⁸ ⌂ ≢⁸ ה

ה ה ∆╢ ╩ ∆╢ ≢№╢⁸≤⇔≡™╢ 1997⁸ 1999⁹ 

◄◖Ⱶꜙכ☺▪ⱶ─ ≢№╢ ◄◖Ⱶꜙכ☺▪ⱶ│ 5. 5⌐ ∆╟℮⌐⁸ ≤

╦╡⌂⅜╠⁸ ⌂ ⁸ ⌐ ∆╢ ╛ ╩ ⅛⌐ ⇔≡™╢

⌐⅔↑╢◄◖Ⱶꜙכ☺▪ⱶ ╡─ ╩™℮⁹ ─ ⌐ ╦╣≡ ⇔≈≈╙⁸ ╩

⇔⁸ ─ ╩ ∟⁸ ⌐ ∆╢ ⌂ ╩ ⇔⌂⅜╠⁸ ╛

─ ≤⌂╡⁸ №╢™│ ╩ ⅝ↄ ⇔≡™╢─⅜ ☺כꜚⱵה▪◖⁹╢№≢

▪ⱶ╩ ╛ ≤∆╢≤⁸ ─ │ ⁸ ╛ ꜙⱵה♩▬ꜝ♥◘⁹╢№≢

│ⱶ▪☺כ ⁸ ⁸ ╛ ⁸ ─ ∆═≡≤™℮↓≤⌐⌂╤℮⅛⁹↓↓≢│

─ ─ ⅛╠⇔≡⁸ ╩ ╦∏⁸╦ↄ╦ↄ⁸≥⅝≥⅝∆╢╟℮⌂ ⌂ ⱪ꜡◓ꜝ

ⱶ⅜ ≢⅝╢⁹√≤ⅎ┌⁸ ─≤⅝─ ╩ ╣ ╢ ─⁸ ╟╡╙ ⅝™ ╩ ⅜ ⅝√ↄ

≡ ↑╢─∞╤℮⅛⁹ ⇔ↄ╙ ⇔™ ─ ≢ ⅝╢ ⱥ♩≤⇔≡─ ⅛╠ ⅝╢ ⅜

≢⅝╢⁹╛∫≤ ╣√ꜘⱴⱷ─ ⅝─ ⁸ ─ ⅝╩ ∆ ≈╕╖─◐▬♅◗─ ⁸

⅛╠ ™≡ ∫√∕┌─ ⁸∆═≡ ╠⇔™ ≢№╡⁸ ≤⇔≡ ↕╣≡⅝√

≢№╢⁹ 

│↓╣╠─↓≤╩ ═∏⁸√≤ⅎ ⇔┌⅛╡ ⇔≡╙ ₁⌐⇔≡ ╣≡⇔╕℮⅜⁸│

∂╘⌐≢ ═√╟℮⌐ ⌐≤∫≡ ⅛╠ ╩ ┬↓≤│ ⌂ ≢

№╢ ⱴ♇Ɫ 1973⁹כꜙ◦ ◄◖Ⱶꜙכ☺▪ⱶ≠ↄ╡─ │⁸™≈╕≢╙ ⌂

─⸗♦ꜟ≠ↄ╡≤⇔≡ ⇔≡⅔╡⁸ ⌐ ∫≡⁸╙⇔╙ ⅜ ⁸ ⁸
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─ ⌂≥⌐╟╡⁸ ⌂ ≢⌂ↄ⌂╢╟℮⌂↓≤⅜↕╠⌐ ╗╟℮⌂↓≤⌐⌂╣┌⁸

│ ╩⸗♦ꜟ⌐ ⇔⁸ ∆╢ ≠ↄ╡ ╩ ╘╢─≢№╤℮⅛⁹ ─╟℮⌂

≢№∫≡╙⁸√≤ⅎ ─╟℮⌂ ⌐⅔™≡↕ⅎ╙⁸ ⱦꜟ─ ╡⌐ ⁸ ╛ ⅜⌂ↄ

⌂∫√─≢│⌂ↄ⁸ ─ ⌐╟╣┌╗⇔╤ │ ⌐№╡⁸ ⌐ ⅜ ╠╣⁸

⅜ ⌂ↄ≡╙ ─⅔ ╡╩ ⇔≡™╢⁹↓╣╠│ ╩⸗♦ꜟ⌐⁸ ⌐

╩ ⇔≢╙ ∟ ╙℮≤∆╢ ─ ⌂⁸↕↕╛⅛≢│№╢⅜⌂ↄ≡│⌂╠⌂™ ≤─

⌂ ≠ↄ╡─ ╖≢№╢⁹ ─ ≤ ╩⇔≡™╢ │ ⌂ↄ⌂™⁹

⁸ ⁸ ╛ ─╟℮⌐⁸ √∟─ ─ ╩ ⇔≡⁸™╦┌☿

◌fi♪כ◒☻הꜟ╩ ⌂≥─ ⌐ ╘⁸№╢™│ ⌐╟∫≡ ⌂

─ ╩ ⇔╟℮≤⇔≡™╢ ╙ ↄ⁸∆≢⌐ 50 ╡─ ╩ ⇔≡™╢⁹ 

 

5. 4 ◄◖Ⱶꜙכ☺▪ⱶ 

 

ᵒ ╠⇔≤ ┘─ ⇔√ ≠ↄ╡ 

 ⌐ ↑┌◄◖Ⱶꜙכ☺▪ⱶ⅜≥↓⌐≢╙≢⅝№⅜∫≡™╢≤™℮╦↑⌐│™⅛⌂™⁹

◄◖Ⱶꜙכ☺▪ⱶ≠ↄ╡─√╘─ │≥↓⌐≢╙№╢ ─ ╛ ≢№╢⁹⇔⅛⇔⁸

№╡⅝√╡─ ╩ ⌂╙─⌐ ↑≢⅝╢─│⁸ ─ ┼─ ≤ ≢№╢⁹

╛ ─ ╩ ∆╢≤⁸ ⌐╦√╢ ⇔√ ⅜ ╩ ╪≢™╢≤™ⅎ╢⁹

√≤ⅎ┌⁸ ─ √∟─ ≤⇔≡─ ⁸ ≤─ ⁸№╢™

│ ™ ה₁ ≤─ Ⱡ♇♩꞉כ◒─ ⌂≥⁸ ╠⇔™ ╩ ⇔≡™╢⁹ ⁸

⁸ ╠⇔⅜ ≤ ─ ┘≤ ⇔≡⁸ ◄◖Ⱶꜙכ☺▪ⱶ│ ⅛⌐ ⇔≡™

ↄ ≢№╢⁹ √⌂ ≠ↄ╡─ │ ─ ⅛╠ ╩ ↑⁸ ⌐╟∫≡ ╘╠╣⁸∂

∫ↄ╡≤ ⇔≡™ↄ╙─≢№╢⁹≥↓⌐≢╙№╢⁸ √╡ ─ ⅜ ↄ─ ₁⌐≤∫≡

╠⇔™ ╩ ⅎ╢ ⌐⌂╣┌⁸∕↓⌐│ ⌂ ─ ⅜ ⇔≡™╢≤ ⅎ╟℮⁹ 

 ▪ⱷꜞ◌ ─▪ꜞ♂♫ ⌐fi♁כ♠ ╩ ↄ Native Seeds/SEARCH─ ╩

⇔≡⁸ √⌂ ⌐ ╩ ⇔≡⅔⅝√™⁹↓─ │▪ꜞ♂♫ ⅛╠ⱷ◐◦◖⌐⅛↑≡

∆╢ ─ ₁─ ⇔≡⅝√ ─ ╩ 2, 000 ⁸ ╛ fiⱣכ☺

fi◒ ⌂≥─ ≢⁸∆≢⌐ 30 ╙ ⇔≡⅝√⁹╕√⁸↓╣╠─ ⌐ ╦╢



60 

 

╩ ∆╢√╘⌐⁸ ─ ⌂ ⁸ ⌂≥╩ ⇔≡⁸ ╩

⌐⇔⁸ ╩ ╘╢ ╙ ⇔≡™╢⁹ ⌐ ™≤↓╤≢⁸ ─ ₁≤ ⇔≡⁸

≤ ─ ╩ ⇔⁸ ╩ ⇔⌂⅜╠⁸ ⌂ ╩ ↄ╟℮⌐ ⇔

≡™╢ ╠⇔™ ≢№╢⁹ ╩ ╗ ─ ⅜ ─Ⱳꜝfi♥▫▪─ ╩ ≡⁸╕√

▪ꜞ♂♫ ╛♁ⱡꜝ ⌂≥≤ ⇔≡ ╩ ⇔≡™╢⁹▬◑ꜞ☻─◖fi►◊כꜟ

⌐№╢◄♦fiהⱪ꜡☺▼◒♩╙ ─Ᵽ▬○כⱶ╩ ∆╢ ⌂ ≢⁸

⅛╠ 200 ⅜ ╣╢⁹⇔⅛⇔⌂⅜╠⁸ ╩ ⇔⁸ ⌂ ╩ ↄ─│⁸

╛│╡Ⱡ▬♥▫Ⱪכ◦ה☼ ⌐℮╟─♅כ◘ ≢─ ≢№╢⁹ ≢╙↓℮⇔√ ⅜ ∆

╢╟℮⌐⁸ ≢─ ╩ ∆╢√╘─ ⅜ ∆╢↓≤╩ ℮⁹ 

 

2. Cooperative activity Cp ⱨ□▬ꜟ 

Cp1:   ─ ⁸ ─ ╡─ ╛ ─ ⁸ ─ ⌐ ∆╢ 

Cp2: ≥ⱪכꜟ◓  ꞉כ◒◦ꜛ♇ⱪ─   ⁸ ─ⱪכꜟ◓⁸

─ ≤ ─ ⁸꞉כ◒◦ꜛ♇ⱪ─ ⁹ 

Cp3  ⁸ ─ⱪכꜟ◓⁸   ╛ ─ ─ ≤ ─

⌐∆╢⁹ 

Cp4  Ⱡ♇♩꞉כ◐fi◓─ ≤   ╩ ⌂ ─ ≤⇔≡⁸

⁸ ─√╘⌐ ╩ ≤⇔≡ ∆╢⁹ ⅝⌂ Ⱡ♇♩꞉כ◒╩ ╡⁸ ⇔

∫≡™ↄ⁹ 

Cp5  Interpretation   ⅛╠ ╕≢─ ≠ↄ╡⁸NPO─

 

Cp6    ꞉כ◒◦ꜛ♇ⱪ─ ⁸ ⌐ ≠⅝⁸ ⁸ ╩

╤℮ 

Cp7  ⁸ ⅔╟┘  

Cp8  ≤∕─ ─ ─√╘⌐ 

 ≤ │ ╩ ╪≢™╢─≢⁸ ⇔≡ ⁸ ⁸◦fi

ⱳ☺►ⱶ⌂≥─ ∆╢╟℮⌐⇔≡⅝√⁹ ⇔√ 4. 3│ ─ ⌐№√∫≡⁸

╩ ⇔≡ ⇔√ ─ ≢№╢⁹ │ ─ ≢№╢⅜⁸∆═≡ ┌─ ≢⁸

⌐ ∫≡│™⌂™⁹ᵑ ◄◖Ⱶꜙכ☺▪ⱶהⱠ♇♩ה꞉כ◒─ ⁸ᵒ ─ ─

⁸ᵓ ≤ ₁─ ─ ⁸ᵔ◄◖Ⱶꜙכ☺▪ⱶ ─ ≤ ⸗♦ꜟ─

⁸ᵕ ◖fi♁כ◦▪ⱶ─ ⌂≥≢№╢⁹ │⁸ ╩ FAO ⌐

∆╢ ≤⇔≡⁸ ─ ╩ ⇔≡™╢⁹ 

 

3.  Conservation activity   Cn ⱨ□▬ꜟ  

Cn1: ≤─ ⅝ ™ ⁸ ─ ╩ ⅎ⁸ ⌂≥╩∆╢ 

Cn2  ─ ≢─  

Cn3  ⌐ ≠⅝⁸ ⁸ ╩ ╤℮ 

4.  ⱪ꜡◓ꜝⱶ─ ≤ ⌐≈™≡─  

1 ELF─ ─   ─ ╣≤  

2 √⌂ ≤  

 

7  ELF ─  

⌂ ╩ ⇔≡ ⅜↕╠⌐ ╕╢⁹ 

ᵑ ⅎ  ⌂ ─ │ ⌐│⌂╢⅜⁸∕╣⌐ ⅜ ╦⌂↑╣┌⁸

≢№╢↓≤╩ ∫≡⅔ↄ ⅜№╢⁹ ─ ⌐│ ─ ≤ ⅜№╢⁹ √∟
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│⁸ ╩ⱨ▫⁸≢─√⅝≡⇔≥♪ꜟכ ⱪ꜡◓ꜝⱶ─

│⁸ ⌐↓─ ≢ ∫≡⅝√⁹ ─ ╛ ╩ ╡⁸↓─ ╩

⌐ ⇔⁸ ⌐ ∑⌡┌⌂╠⌂™⁹ ↄ─ ╩ ⇔ ╩ ╢⌂⅛

≢⁸↓─ ⅜≥─╟℮⌐⇔√╠ ⌂ ⌐⌂╢⅛╩ ⌐ ⅎ╠╣╢╟℮⌐⌂╢≤ ℮⁹ 

⌂ ─╖╩ ↑╢↓≤∞↑≢│⁸ ⌐╟∫≡│⁸ ─℮∟⌐ ╛ ─

╩ ∆↓≤⌐≈⌂⅜╢↓≤⅜№╢⁹√≤ⅎ┌⁸ ≢ ╩ ⌐ ⁸ ⌐⇔≡⅝√

─ │ ⇔≡⁸ ⇔≡╟™⅜⁸↓─ ╩ ⌐ ⌐ ∆╢ │№╢

─∞╤℮⅛⁹ ─▪▬♯ ─◘◔─ │⅝∟╪≤ ↕╣⌂↑╣┌⌂╠⌂™⁹▬ⱡ

◦◦╛◦◌⌂≥─ ─ │ ⌐⅔™≡│⁸ ─ ╩ ⅞√╘⌐╙⁸ ╛ ≤™℮

─ │ ⌐⌂╢⁹⇔⅛⇔⁸ ⅛╠╖√ ⅛╠∆╣┌⁸ ⌂™♂►

╛◒☺ꜝ⌂≥ ─ ╠⇔│ ∆═⅝∞⁹ ─ ─ │⁸ ⌂ ⅜

⌐ →⌂≥≤⇔≡ √⅜⁸ ≢│ ╩ ═╢ ₁│ ⌂™⁹IWC

╩ ⇔≡⁸ ⌂ ╩℮↑≡╕≢⁸ ╩∆╢ │№╢─∞╤℮⅛⁹ 

ᵒ ╩ ┘⁸ ⅎ╢─⅛  ∞↑╩ ⅎ╢─≢│⌂ↄ⁸ ╙ ℮ ╩╙∫≡⁸ ╩

ⅎ ™√™⁹ ╖⌂⅜ ╩ ⇔≡ ⌂╡⌐ ≈↑√╙─⁸ ∂√╙─╩╕∏│ ⌐⇔

√™⁹™╤™╤⌂ ∂ ╛ ⅎ ⅜№╢↓≤╩ ⌐⁸╝∫√╡≤ ╛⅛⌐ ≤ ╩ ⇔√™⁹ 

ᵓ ⅎ  ⌐╟∫≡ ⅎ ─ │ ⅎ⁸╦⅛╡╛∆ↄ↕╕↨╕⌂ ╩∆╢ ⅜№

╢⁹ ∂ ╩ ⅎ╟℮≤⇔≡╙⁸ ∞↑≢│⌂⅛⌂⅛ ╦╠⌂™⁹ ≤≤╙⌐ ╩

∆╢↓≤⅜ ∞⁹ ─ ™ ─√╘⌐│⁸ ─√╘⌐ ╣√☻♃♇ⱨ─ ╩ ╛⇔⁸

⌐│ ─ ₁╩ ™≡⁸ ╩ ≢⅝╢╟℮⌐ ╩ ─כ♃כⱠ▫♦כ◖√⌡ │

≢№╢⁹ 

ᵔ ◖כ♦▫Ⱡכ♃כ  ↄ─ ⱪ꜡◓ꜝⱶ╩ ≢ ≢⅝╢╟℮⌐∆╢√╘⌐⁸╕∏

│ ─ ╩ ╛∆ ╩∆╢ ⅜№╢⁹⇔⅛⇔⁸∆═≡ ≢∆╢↓≤│≢⅝⌂™─≢⁸

─ ™ ⁸ ≢№╢ ─ ₁⌐ ╩ ⇔≡⁸ ⁸╡⌂⌐כ♃כⱠ▫♦כ◖│

≤≈⌂← ╩ √∆⁹∕─ ⌐ ⇔⁸ ╛ ╩╟ↄ ∫≡™╢ ₁⌐│ ╩

≈⁹◄◖Ⱶꜙכ☺▪ⱶ≤™℮ ⌐ ∫≡ ↔╤⅛╠ ─ ₁≤ ⌐ ⱪ꜡◓ꜝⱶ╩ ℮↓

≤⅜╟™⁹ ⇔⅛╠ ╕╡⁸ (1 ─ ╣⁸ )⁸ ⁸ ⁸☻♃♇ⱨ ╘⁸

⁸ ⁸ ╩ ⌐ ∫≡⅔ↄ─╙ ⌂ ≢№╢⁹ 

ᵕ ☻♃♇ⱨ─  √∟ ≢│ 5 ⌐ 1 ─☻♃♇ⱨ⅜≈ↄ╟℮⌐

⅜↑≡™╢⁹ ⱪ꜡◓ꜝⱶ ⌐╙╟╢⅜⁸ ╩ ≤⇔√ ┘⌂≥─ ≢ ℮ ⱪ꜡

◓ꜝⱶ≢│↕╠⌐☻♃♇ⱨ╩ ╛⇔≡⁸ ╩∆╢⁹ 

ᵖ ⱪ꜡◓ꜝⱶ─Ᵽꜝfi☻  ELF ≢│ ⅜ ┌⅛╡⌐ ∫√╡⇔⌂™╟℮

⌐⁸ ⌂ ⱪ꜡◓ꜝⱶ╩Ᵽꜝfi☻╟ↄ ⇔√™⁹ ⌐ ⇔√ ⱪ꜡◓ꜝⱶ╩ ⇔≈↑

⌂™≢⁸√≤ⅎ┌⁸ ≡ ╠⇔≡╙ ™≤™℮ ∟≢⁸╝∫√╡≤⇔√ ─ ╣─ ≢

⌐ ⇔⁸ ─ ⇔™ ╩ ∟ ╕⌂™╟℮⌐⇔√™⁹ 

ᵗ ─ ≤  ≤ ╖⁸▪▬☻Ⱪ꜠▬◒─ ⁸ ≤ ╡ ℮⁹   
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6  ≤∕─  

                  ↓─ ≢ ╒≥ ⇔™╙─│⌂™ 

              ⌂−⌂╠∕↓│ ╩ ╗ ⅜ ╩ ╢√╘⌐ ⇔ 

╩ √╙─⅜∕╣╩ ╘╟℮≤ ∆╢ ∞⅛╠∞                   

J.ⱷ▬☻ⱨ▫כꜟ♪ 

 ≤  

╩ ∆╢⌐№√∫≡⁸ │₈ ≤│ ⅛ ₉╩ ⇔√⁹ ה ה

≤⇔≡⁸2 ⁸1 ╩ ≡⁸ ⌐⌂╡⁸∕─ 40 ╩ ∂ ≢ ↔⇔√⁹↓─

⌐⁸◘Ᵽ♥▫◌ꜟכꜞהfl≢▬fi♪─ Ᵽfi●꜡כꜟ ⁸▬◑ꜞ☻─◔fi♩ ◌fi♃

ⱬꜞכ ⁸ ≢♃▬─ⱪꜝ♫◖fiהꜝ☺ꜗⱣ♩ Ᵽfi◖♇◒ ─╒⅛⁸ ⁸

╛ ≢⁸ ╛▪☺▪─ ─ ╩ ⇔√⁹ │ ⅜ ⅝≢⁸ ─╒≤╪≥╩

≢ ╠⇔≡⅝√⁹ 

⌐ ⇔√─│ 1968 ≢⁸ ─ ∫√∞ ≢№∫√⁹♦⸗╛☻♩─ ≢╙⁸

─ ⅛╠─ ⱨꜞ◌─↓≤⁸▪ה▪☺▪⁸╡╟⌐ ─↓≤⌐ ─ ╩⅔™≡ ╪≢™

√⁹ ─ √∟─ ≢│ ╩ ┘⁸ ╩Ᵽꜞ◔כ♪ ⁸ ┘╩ ⇔⁸ ─

╦╡⌐ ╩ →╢ ╙™√⁹ │ ⅜ ≢⁸ ◌ꜞⱨ▪ה▪☺▪│ ⌐

⇔≡™√─≢⁸ ╠⌂™℮∟⌐™╦╝╢ ₁ ◦fiⱤ ≤™℮↓≤⌐⌂

∫≡™√⁹⇔⅛⇔⁸ √∟─ ╤⅛╠ ∆╢ ⅔╟┘ ─ ╩ ╢⌐≈↑⁸

₁ ╙ ╘≡⁸≥─ ⌐╙ ╦╢↓≤⅜≢⅝⌂⅛∫√⁹ ⁸ 3 

─↓╤╕≢⌐⁸ ≤⇔≡ ∆╢ ⱡfi☿◒♩№╢™│ⱬ♩♫ⱶ⌐ ╩ ≤™∫√

≤↓╤⌐ ⅜ ∟ ™√⁹4 ⌐⌂╢ ⌐⁸ ∂ ─ ≢╙ ╣╩ ↑╢

⌐ ─ ⅜↕⇔⁸ ─ ⌐ ⅛℮↓≤⌐⇔≡⁸ ─ ─ ⇔⅛

↑ ⌐⌂∫√⁹ ⌐ ╦╠∏⁸ ⌐ ≡ ⌐⌂╤℮≤⇔√ ⌐

∫√─≢№╢⁹ 

1970 ⌐│∆≢⌐ ⅜ ⇔≡⁸ ⅜ ╪⌐⌂∫≡™√⁹ ≢№

∫√─⌐⁸ ⌐ ⇔√ ⌐ ⌂ ╩ ∑╠╣⌂ↄ⌂∫≡™√⁹ ⌐ ≡⅝≡⁸

─√╘─ ⌐ ⇔√⁹ ≢⁸♩►⸗꜡◖

◦─ ╛╠⁸ ─≤≡╙ ⇔™ ─ ≢⁸ ╛ √∟≤≤╙⌐

─♥fi♩⌐ ╡⇔⁸ ╠ ─ ─ √∟≤ ╡ ╖⁸ ≢

─◌fiⱤ ╘⌐ ╦∫√⁹ 

⌐⁸ ⅛╠ ┼─ ╩ ╘╠╣⁸ ─

╩ ≡ ∆≤™℮⁸ ≤≡╙ ™Ⱶ♇◦ꜛfi╩ ⅎ╠╣≡⁸ ⌐⌂∫√⁹ ╛

⌐│ ╘⌂™≤ ╘≡™√⇔⁸ ╩ ↑√⅛∫√─≢ ⌐ ⇔╟℮⅛≤

╙ ⅎ≡│™√⁹ ⅜  2 ≢⁸ ╩ ┬ ≢│⌂™≤ ╩╙∫√⅛╠≢№╢⁹

⇔⅛⇔⁸ ∑⌡┌⌂╠⌂™≤™℮ ⌐╟∫≡⁸ ─↔ ╩ ⇔≡⁸™ↄ┬╪

⌐╖≡⅝√ ─ ⌐⌂╡⁸20 ┌⌐⇔≡ ↄ╙ ≢│⌂ↄ⌂∫√⁹↓℮⇔≡⁸ √∟

⌐ ⇔ →╠╣╢ ⌐⌂∫≡⁸ ─ ╩ ™≡ ⌐ ╖ ™√─≢№╢⅜⁸↓─ ⌐│╙

℮ │ ⌂⇔⌐⌂∫≡™√⁹∕↓≢ ─⌂™ √∟╩ ╕⇔≡⁸ ⌐ ┘≤ ┘─

⌐ ℮╟℮⌐⇔╟℮≤⁸ ╩ ∆╢↓≤⌐⇔√⁹ 

⁸₈ ≤│ ⅛ ₉╩ ∆╢⌐№√∫≡⁸20 ─↓╤⌐ ╙℮≤ ⇔≡™√ ╩ ╖

⇔≡™╢⁹ ₈ ─ ₉⅜ₐ ₑ  96 1976 ⌐ ↕╣≡™√⁹ ≢╙ ⌐

╩ ™√ │ 1976 ─₈ ≤ Ί ₉≢№∫√⁹ │⁸

⅜ ⇔√ ⁸ ─ √∟⅜ ⇔√ ≤ ╩↕╠⌐ ™√∞∆ ─⁸╦∏⅛⌂

╩ ≤ ⌐ ╦╢ ⌐ ∆⇔⅛⌂™⁹ ⁸↕╠⌐ ⅜ ⌂╠⁸
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∕─ ─ ╩ ↕⌡┌⌂╠⌂™⁹⇔⅛⇔⁸ ⌐│ ─ │™⌂™≤╕≢ ™ ╡⁸ ⌐

∆╢♬ⱥꜞ☼ⱶ⅜ ⌐ ™≡⇔╕∫≡™╢⌂⅛≢⁸ ─↕⌂⅛⌐ ─ ╩

ⅎ╢↓≤│≤≡╙ ⌂ ∞≤⁸ │ ═≡™╢⁹√∞⁸ ⌂™⅜ ⌂ │⅔╡⁸ ╠

│ ≤⇔≡─ ╩ ≤⇔≡≥↓╕≢╛╡⅝╢⅛ ⇔⁸∕─ ⇔√ ≤⇔≡ ─

╩ ∆═ↄ⁸ ⇔≡™╢↓≤⌐⁸ ─ ┼─ ╩≈⌂™≢™╢⁹ ─↓╤⌐

ⱡfi☿◒♩≤⇔≡ ╩ ↑╟℮≤⇔√ ⌐ ⇔≡╙⁸ │ ⌐ ∫√ ─ ≤⇔≡

╩ ⅛∆╟℮⌐⁸ ⅛╠ √∫≡ ╘≡™╢─≢№╢⁹ 

─╙≤≢⁸ ╩ ╦╣⌂™ ⁸ ┘ ⅎ╢ ⁸│ ⌐⅔↑╢

─ ╙ ⌂ ≢№╢⁹⇔⅛⇔⁸ⱨ꜡ⱶ 1941 │⁸ ─╟℮⌐ ═≡™╢⁹ │

─ ⅛╠│ ⌐⌂∫√⅜⁸ ─ ⌂⁸ ⌂ ⌂ ─ ≤™℮

⌂ ≢─ ╩ ⇔≡™⌂™⁹ │ ≤ ╩ ⅎ√⅜⁸ ╩ ⅎ⅜√™ ⌐

╣√⁹↓─ ⁸ │ ─ ⅛╠ ╣≡ ⇔™ ≤ ╩ ╘╢⅛⁸№╢™│ ─

≤ ≤⌐ ≠™√ ⌂ ─ ⌐ ╗─⅛⁸ ╩ ╠╣√⁹ ⌂ ≤

⌐╟∫≡ ╩ ⇔⁸ ╩ ⌐ ≠↑╢⌂╠┌⁸ ≢│⌂ↄ ─ ≤⌂╡⁸

⌂ ╩ ╢⁹ ╩ ⇔⁸ ─ ⅜√∞ ≈⁸ ⅝╢ ∕─╙─≢№

╢↓≤╩ ╘╢⁹♬ⱥꜞ☼ⱶ≤™℮╙─│ ─№∟↓∟⌐№∫≡⁸ ╛ ╛ ⌂ ≠

↑─ ≢⁸ √∟─ ⌐∆╢╡≤ ┘ ╗⁹ 

⅛╠─ ⁸ ┘⅛╠─  2000 │↓─↓≤╩ ⇔≡™╢─≢№╢⁹ ⇔™

╩╟ↄ ∆ⅎ⁸ ┘ ⅎ⁸ ≢⌂⇔√™ ╩ ≈↑⁸ ⇔ↄ ╠∆⁸ ⇔™ ⌐⌂╣╢≤

╟™⁹ │ ─ ╩ ™ ↑╢⅜⁸ ≤ ⌐ ╩ ™╛╢ ⅛⌂ 

≤⇔≡│⁸ ⁸♩ꜝfi☻הⱤ⁹╢№≢ꜟ♫♁כ 

ₐ ₑ  1924 ╩ ╘≡ ╖ ⇔≡╖╢≤⁸ ≤│ ⅛⌐♩ꜝfi☻הⱤכ♁♫ꜟ╩

╪∞ ≢№∫√⁹ │ ─╟℮⌐ ═≡™╢⁹₈ ≤│ ╩ ⌐ ∑⇔╘╪

≤⇔≡⁸ ╩ ⇔≡™ↄ ─ ≢№╢⁹ │ ≢│⌂ↄ⁸ ⇔⁸ ∆╢↓≤≢№

╢⁹ ⁸ ╩ ⇔≡ ⌐⌂╡⁸∕─ ┘ ⌐ ⇔≡⁸ ─ ⌐⌂╢⁹↕╠⌐⁸

╩ ⇔√ ⁸⅔∕╢═⅝ ⅜№╢ ╩™⅛⌐ №╢╙─≤ ∂≡⁸ ⅝╢

┘╩ ∂╢↓≤⅜≢⅝╢⅛⁸↓╣⅜ ╙ ⅝⌂ ≢№╢⁹ ⌐ ∆╢ ╡⁸ ╢═⅝

╩╙≈ ╩ ⇔≡ ⅝╢↓≤│≢⅝⌂™⁹ ─ ⁸ ╩↕

⌂⅜╠ ≤⇔≡ ∆╢═⅝≢№╢⁹ │ ╩ ╪∂⁸ ╩

↕∑≡↓⌂⅛∫√⁹ │ ─ ╛ ╩ ⌐ ⇔≡™╢⌐∆⅞∏⁸ ⅜ ╡⌂

™⁹↓─ ⌐ ∫≡⁸⇔⅛╢ ⌐ ╩ ⇔⁸ ⌂ ╩ ∆╢ ⅜№

╢⁹⇔⅛⇔⁸ ╛ ╩ ∆╣┌ ⅜ ╠╣╢─≢│⌂ↄ⁸ ⅝⅜™─ │ ↕╣√╕╕

≢№╢⁹₉ 

─ │ ⅛╠ ↕╣╢ ≢№╡⁸↓╣⌐ ⇔≡ │ ╠ ┬

≢№╢⁹ ≤│⁸ ⅜ ⅝╢ ╩ ┘⁸ ⌐ ⅝╢ ╩ ℮↓≤≢№╢⁹ ≤⇔≡─

⌐╟╢ │ ≤ │№╢≢№╤℮⅜⁸ ⌂⅜╠⁸ ─ ™ │ ╩ ⇔≡™

⌂™⁹⌂−⁸ ─╕╦╡⅛╠ ╕≢╩ ┌∏⁸ ⅎ⌂™─⅛⁹ ∫√↓≤╩ ╢↓≤⅛╠ →╢

─⅛⁹⌂− ─ ╩ ™ ∆─⅛⁸⌂− ╩ ≡≡ ∆╢─⅛⁹ ⌐ ⅎ╠╣⌂™⁸

⅛╠ ┼≤ ↑╢ ⅜ ⅎ⌂™─∞╤℮⅛⁹ ─ ≢⁸⅔ ─ ⁸⅔╣ ⁸№≤⅛

╠ↄ╢╙─≈⅝ ≤∑⁹↓╣≢╟™─⅛⁹ ⌂ │≤≡╙ ™↓≤≢⁸≤╙⌐ ┘ ℮╒

℮⅜ ⇔™─≢│⌂™─⅛⁹ │ ∫√ ─ ⌐ ⇔√≤√╪⌐⁸ ─ ⅛╠

╩╘↨∑⁸ꜝ◓ⱦ⁸╡╟≤⌂כ ⌐ ≈ ⌐ ╣≤ ╦╣⁸↕╠⌐⁸ ─ ─

⅛╠╙ ⌐ ╣⌂™─│ ─ ∞≤╕≢ ╦╣⁸ ╩ ↕╣√⁹↓─ ⅛╠

⌐│ ╩ ⅝⁸╕∫√ↄ ∆╢↓≤│⇔⌂⅛∫√⁹↓─╟℮⌂ │ ⌐

⇔≡⁸ ⌐ ╩≈↑⁸ ⇔≡™╢⁹↕╠⌐⁸ ⌐╙ ╩≈↑⁸ ─ │ ⅜
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≢⁸ │ ≢│⌂ↄ⁸ ⌐│ ∞≤∆╢⁹≢⅝╪╓─ │ ≢│ ◒ꜝⱩ

─ ─ⱷfiⱣ⁸╡⌂≥כ ⅝⌐⌂∫≡ ≢ ™ ╩ ╢╟℮⌐⌂∫≡™√⅜⁸

⌐⌂∫≡⁸ ╣⌐╙ ⌐ ↕╣≡⁸ ─ ≢ ™⌐ ∫≡⇔╕™⁸ ↕╣√ ╡

⌐⌂∫√╟℮∞⁹ 

⇔⅛⇔⁸ ⇔™ ⌐ ╛ ⌂≥─ ה │⌂ↄ≡│⌂╠⌂™╙─∞⁹ │ ⁸

⌐⇔√⅜∫≡⁸™╤™╤⌂↓≤╩⁸√∞ ─ ™ ≢ ┘√™─≢№∫≡⁸ ⌂

≥ ↕╣√ↄ│⌂™⁹ │ ┘√™ ₁─ ╕╡≢№╢ ─ ≢│⌂™│∏∞⁹

≤⇔≡⁸√∫√ 1 ─ ≢⁸ ─ ╩ ≈╟℮⌂ │№╕╡⌐╙ ⅛∫√⁹   

│ ┌⅛╡⅛⁸ ╙ ⅝∞∫√⁹ ⌐ ╘≡⁸№╢ ⁸ ╙ ↑╠╣√⇔⁸

╙ ⅎ√⇔⁸№╡⅜√ↄ│ ∫≡™╢⁹⇔⅛⇔⁸ ⌐│ ™ ─ ⅜⌂ↄ⁸

⌐⅔™≡ ≢⌂™↓≤⅜ ⌐ ╠⌂⅛∫√⁹ꜞⱬꜝꜟכ▪ה♠ ╩╘↨∆≤ ╡╩╙

≈≤ ∫√│∏⌂─⌐⁸ ∆╢ ⌐ ⌐ ∆╢≤ ™ ⇔√⁹  2 ⌐

⇔√ ⁸ ╙ ≢ ℮≤⇔√│∏∞⁹⇔⅛⇔⁸ ─ ─√╘⌐ ⌐ ⇔≡⁸

┘ ⌐ ⇔╟℮≤™℮─∞⁹ ─ ≤⇔≡⁸ ≤⇔≡│ ⌐

╩ ⅎ≡ ↕⇔√⁹⇔⅛⇔⁸ ≢ ╙ ╙ ∆╢↓≤⌂ↄ⁸ ─ ╙ ╙

⇔⌂™╕╕⁸ │ ↕╣≡⇔╕∫√⁹™╦╝╢ 0 ☻כ◖ ╩ ≤

⇔⌂™ │⁸ ⌐ ⅜ ⇔ ≡⇔√ ╡⁸ ⁸♩◌◕─ ╡─╟℮⌐⁸ ה

↕╣≡⇔╕∫√⁹ ≤™∫≡╙⁸ ─ √∟│ ⁸ⱪ꜡◓ꜝⱶ╛◌ꜞ◐ꜙꜝⱶ╩

⇔≡™╢─≢│⌂™⁹ ─ ╩∆╢↓≤╩ ╪≢™╢↓≤│ ≤⇔≡ ─↓≤∞⁹

⇔⅛⇔⁸ ≤⇔≡─ ─ ╖╩ ╡⌐∆╢─⌂╠⁸ ─ ⌐ ╩ ⌡╢↓≤

↓∕⁸ ≤│ ⌂╢ ≢№╡⁸ ≢│⌂™─⅛⁹ ─ ╩ ∆╢

╩∆╢↓≤⅜ ≤⇔≡─ ≢№╢│∏⌂─⌐⁸ ↄ╙ ⌐ ╡⁸ ⇔√ ╩

⇔≡╙⁸ ↕╣╢∞↑∞⁹ ⅜ ⌂ ∞≤∆╢─⌂╠⁸ ⌐ ╖⁸ ╛

╩ ╘≡⁸ ↄ ─ ╩ ↕∑╢ ╩∆═⅝∞ 1999⁹   

│⁸ ⇔√╟℮⌐⁸™ↄ≈⅛─ ╩ ⇔⁸ ─™ↄ≈⅛─ ╛ ≢

╛ ⌂≥╩ ⇔≈≈⁸ ─ ≤⇔≡ ╕≢ 40 ╩ ↔⇔√⁹↓─

│ ≤ ⇔⁸ ⌐╙∕─╟℮⌐╖⌂↕╣≡™╢⁹ ─₈

₉ │  1873 ─ ⌐ ╕∫√≤⇔≡™╢─≢⁸140

─ ╩ ≡⅝√ ™ ≢№╢⁹⇔⅛⇔⌂⅜╠⁸ ─ ⅜ ⅝⌂ ╩ ⅎ≡™╢

⌐⅔™≡⁸≤╡╦↑⁸ ─ ⌐⅔↑╢ ─ │⁸ ∆╣┌⁸ ╡ ─

⌐∆⅞⌂⅛∫√─⅛⁸ ™ ╩ ⌡≡⅝√─⅛⁸ ≤⇔≡ ≢⁸ ⌂ ⅜ ≢№╢

≤ ℮⁹ 

╙⁸↓─ │ ─ ╩ ∟⌂⅜╠ ─╖⇔⅛⌂™⁹4, 500 ╒≥─

│ ≤ ⌐╒╓ ↕╣≡⅔╡⁸ ⌐ ⌐⌂╢ │ ≢ 34 ⌐

√⌂™⁹ ╙ │ 1 ⁸38 ⌐ ⅞∏⁸╒≤╪≥⅜ ≤ ⇔≈≈⁸ ⌐│

⌐≈™≡─ ╩⇔≡™⌂™≤ ╦╣╢⁹ │⁸↓─ ⅜ ⌐│ ╩ ™⌂

⅜╠⁸ ⁸ ╛ ⱪ꜡◓ꜝⱶ╩ ∆╢↓≤╩ ⌐ ╕╣≡™╢≤ ⅎ≡™╢⁹

│≥↓─ ≢╙⇔≡⅔╡⁸ ⅜ ─ ╖⌐╟∫≡⌂↕⌡┌⌂╠⌂™─│ ≢

│№╕╡ ╦╣≡™⌂™ ≢№╢⁹ 

√∟│ ⇔√≤⅝⅛╠⁸∆≢⌐ ≤⇔≡─ ⅜№╡⁸ ⇔™ ⇔⅛╙√⌂ↄ≡╙

ⅎ√⅜╡≢№╡⁸ ⌐ ⌂ ┘√⅜╡≢│⌂™⁹ ─ ⅜ ⅎ╢↓≤╩ ╗─│ ™↓≤≢

│⌂™⅜⁸ ┌∏⇔≡ ╛ │ ⇔⌂™⁹ │↓℮⇔√ ─ ╩ ⌐ ╘⌂↑╣┌⁸

√⌐ ╦╢═⅝ │ ⅎ≡↓⌂™⁸ ─ ╙╟ↄ│⌂╠⌂™≤ ⅎ≡™╢⁹ 

│ ─ ─╒╓ 50 ⁸ ⌐ ⇔≡⅝√⁹ ™ ≢⁸ ╩╙∫≡ ⇔

√⅜⁸ ⅜ ⇔√↓≤╙⁸ ⇔⌂⅛∫√↓≤╙№∫√⁹ │╙℮ ⁸ ⌂ ┘



66 

 

⌐ ⇔⁸∕─ ╩ ╡ ⇔≡╖√™⁹ ╩ ⇔√ ─ ⌐⅔™≡⁸

≢ ↕╣√ ─╖⇔⅛ √⌂™ ─╖─ ≢│⁸╕∞ ⌐ ⌐│⌂∫≡

™⌂™⁹ √∟│ ≢ ╩ ⌐ ┬↓≤⌐╟∫≡ ⌐⌂╢─≢№╢⁹

↓─√╘⌐ ⌂ ╩ ↄ ╖≤⇔≡⁸◄◖Ⱶꜙכ☺▪ⱶ ה ≤ ₁─ ≠ↄ

╡╩ ⌐⅔™≡ ╘≡™╢≤↓╤≢№╢⁹ ≢ ⁸ ─ ≢№∫√│∏─

╩☺♇꜠◌ה ⅝√™≤ ⅎ√⁹ ⁸ ⁸ ⁸ ⁸⌂≥│⌂™⁹ ∞↑⅜™≡⁸

№╢─│ ≤ ─ↄ⌐┼─ ™⁸ ⁸╗╠─ ╠⇔⁸ ⁸ ∞↑≢№╢⁹⇔⅛⇔⁸↓

─ ╖│⌂⅛⌂⅛ ∆╢↓≤⅜≢⅝⌂™⁹ ⌂⅜╠⁸ ─ ₁│ ⇔ↄ⁸ ⌐ ╓℮≤⇔

≡ↄ╣╢ ₁│╒≤╪≥™⌂™⅛╠≢№╢⁹ ≤ ∆╢─│⁸↓─ ⌐│ ⌐▪ⱷꜞ◌ ⁸

☻Ɑ▬fi ⁸○ꜝfi♄ ⌂≥⅜№╢─⌐⁸ │ ⇔≡⅝√⁹ │ ╛ ™

⌐╟∫≡⁸ ⇔≡™╢─≢│⌂™⁹ 

 

 ⱪ꜡◓ꜝⱶ─  

1.  ⌂ ─  

 │ ⌐ ≡╙╕∆╕∆ ⅜ ╕∫≡⅝≡™╢⌐╙⅛⅛╦╠∏⁸ ≢│

┼─ ─ ⌐╟╡⁸ ≢│ ⅜⅔╤∕⅛⌐↕╣╢ ⌐№╢⁹↓─

╩ ∆╢√╘⌐⁸ 2012 │ ⌂ ╩ ™ ╘╢ ⁸≤╡╦

↑ ─ ⌐ ╩כ◦ꜝ♥ꜞ ⌐≈↑≡╙╠℮√╘⌐ ╩ ⇔√⁹↓─ ≢⁸

─ ≤⇔≡⁸ ─≈⌂⅜╡╩ ⇔⁸ √⌂≈⌂⅜╡╩ ∆╢ ⅔╟┘

─ ╩ ⇔⁸♄▬♫Ⱶ♇◒ה ⌂ ⅛╠ ╩╘↨∆ ╩ ⇔≡™

╢⁹↕╠⌐⁸ ─ ╩ ∆ ⁸ ╣√ ≤⇔≡⁸ ⌐╟╢ ┘╩ ∂≡⁸

╩ ה ⇔⁸ ─ ⌂ ⌐ ∆╢◄◖Ⱶꜙכ☺▪ⱶ╩ ⇔≡™╢⁹

≢╙⁸ ☼כ♬ ⱪ꜡◓ꜝⱶ(2005 2008)⌐╟╡ ⇔√⁸

₈ ⌂ ≠ↄ╡─√╘─ Ί Ᵽ▬○ꜞכ☺ꜛfi⌐⅔↑╢◄◖Ⱶꜙכ☺

▪ⱶ─ ₉─ ─ ╩╕≤╘⁸ ⌐⅔↑╢ ⌂ ≠ↄ╡─√╘─

⁸ ─ ╩ ⇔√ ≤ ∆╢ 2012⁹ 

 ↕╠⌐⁸ ה 2012 │⁸↓╣╕≢─ │ ≢№╢≤ ⁸↓─ ≤

╩ ╠⅛⌐⇔⁸ ─ ≢№╢ ⌂ ─ ⌐≈⌂⅜╢ ╩ ⅎ╢ ╩ ⇔

╟℮≤ ╖√⁹ ⁸ ╘╠╣≡™╢ │⁸ ─№╡ ≤ ─№╡ ╩ ↄ ℮

≢№╡⁸ ─ ⅝ ╛⁸ ⌂ ≢─ ≤ ≤─ ⁸ ─№╡╟℮╩ ™ ∆

≤⌂╢ ≢№╢≤⇔≡™╢⁹╙∟╤╪⁸↓↓≢™℮ ⌂ ─ ⌐│⁸ESD(

⌂ ─√╘─ )≢ ╘╠╣≡™╢⁸ ⁸ ⁸ ⁸ ⁸ ⁸ ⁸

⁸⌂≥─ ╙ ╪≢™╢⁹ 

 ≢⁸ ⌐ ⅜ ╕∫≡ ⁸√≤ⅎ┌⁸ ─ │ 15 1867

⅛╠⁸ ─ ⅜ ╠╣⁸1886 ⌐│ 8 ⌐╕≤╘╠╣√⁹⇔⅛⇔⁸ ─ ⁸

─ ╛ ─ ─ │ ⌐╙ ⌐╙╒≤╪≥ ─╕╕⌐ ↕╣≡⅔

╡⁸ ─ ⅜ ⌐ ⌂ ╩ ⅎ∏⁸ ─ ─ ∟ ╣⅜

⇔™ 1983⁹∆⌂╦∟⁸ ⌐ ╘╠╣≡™╢─│⁸ ─ ⌐ ≠ↄ⁸

№╢™│ ⁸ ┘─ ≤ ─ ⌂ ≢№╢⁹ 4 ≢ ═√╟℮⌐⁸

╩ ⅎ╢─│ ≤⇔≡─ ≢№╡⁸ ≤⇔≡ ≢⅝╢─│ ⁸

⅔╟┘ ≢№╢⁹ ─ ╩ ⅛⌐∆╢─│ ה ╩╙≈ ─

⁸ ⅔╟┘ ≢№╢⁹ ≤ ╩ ≤⇔≡ ⅎ╢─⅜ ≢№╢ ה

⅔╟┘ ≢№╢ 4.2 ⁹∆⌂╦∟⁸ ≤│⁸ ╩ ℮↓≤⌐╟∫

≡⁸ ≤ ╩ ⇔⁸ ⌂ ╩ ∆╢√╘⌐⁸ ╩ ↕∑⁸⌂⅔

⌂ ╩ ╘╢╟℮⌐⁸ ⅔╟┘ ╩ ⇔⁸ ∆╢ ≢№╢
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2004⁹↕╠⌐⁸ ∆╢╟℮⌐ ─ ⅛╠ ∆╢≤ Ⱶ☼fi 1996⁸ ─

│⁸ ─ ⌐╟╢ ⁸ ⁸ ⁸ ⅔╟┘ ⅜

⌐ ∆╢ ─ ╩ ╠ ╗↓≤≢№╢≤╙™ⅎ╢ 7.1 ⁹ 

 ↕≡⁸ ⌐ ─ ⌐⅔↑╢ ⌐≈™≡⁸ ⌂ ╩ ╡ ∫≡ ≡╖╟℮⁹

╒⅛─ ⌐≈™≡│⁸↓╣╕≢⌐╙ ↄ ⅜ ╦╣≡⅝√⅜⁸ ─

⌂ ╛ ┼─ ⌐ ⇔≡│⁸™╕∞⌐ ⅜ ↕╣≡™╢⁹√≤ⅎ┌⁸

≢─ ₐ ₑ⌐⅔↑╢ ꜟ▬ⱴכꜞ☻⁸│≢ ≢─

─ ⅜ ≤⌂∫√≤⅝│ ™ ⅜№∫√⅜⁸∕─ ⅜ ⅞╢≤╒≤╪≥ ⅜⌂ↄ⌂∫√

1983⁹7 ─ ⅔╟┘ ╩ ≤⇔≡ ↕╣√▪fi◔כ♩ ─ ⁸

│ ⌐ │№╢⅜⁸ │ ≤⅛ ∆╢≤─ ⅜ ↄ⁸ ⁸ │

╩ ⌐ ⅎ╢⅜⁸ ↄ ∑∏⌐ ≤ ─◑ꜗ♇ⱪ⅜ ⅝⅛∫√ ╠ 1996⁹

⁸ ⅔╟┘ⱴꜝꜘ ─ ─ ⌐ ∆╢ ─ ⌐ ≠⅝⁸

⌐ ∆╢ ≤ ╩ ⇔√≤↓╤⁸ ─ ≢│ │ ≤↕╣⌂⅜╠╙

⌐ ↑╠╣≡⅔╠∏⁸ │ ⌂ ╩ →≡™⌂⅛∫√ 2011⁹ ─ N

┼─ ⌐╟╢ ⌐╟∫≡⁸ ≤─ ⇔╖ ╩ ≤⇔≡™╢ ≤⁸ ⌂ ╩

⇔≡™╢ ≤≢│⁸ ─ ┼─ ╛ ┼─ ⁸ ⁸ ┼─

⌐ ⅜ ╘╠╣√ ╠ 2001⁹ 

╕√⁸ ─♃כ♦ ⅛╠ ╩ ╢≤⁸ ≤ ─ ╠╩ ≤⇔≡ ⇔

√ ─ ─ ⅛╠│⁸ ─ │ ⌐╟∫≡ ∆╢↓≤⅜ ⌐

∂╢↓≤≤ ┘≈ↄ ⌐↓∕⁸ ⌐ ╙ ╩ ╓∆─≢⁸ ╩ ℮ ⅜

⌐ ≢№╢↓≤⅜ ↕╣√ ה 1998⁹ ⌂ ♥☻♩≢№╢ EAI(the Environmental 

Appraisal Inventory) ─ ╩ ⇔⁸ ╩ ⇔√℮ⅎ≢⁸ ⌂

≥⌐ ⇔≡ ┼─ ─ ╩ ⅔╟┘ ╩ ∫√ ⅜№╢

╠ 2002⁸ ♪כ◊ⱨ◑ה 2008)⁹↓╣⌐╟╢≤⁸ ┼─ ⅜ꜝ▬ⱨה☻♃▬ꜟ─ ≤⁸⅔

╟┘ ─ ⅜ ≤⁸╒≤╪≥ ∑∏⁸ ⅜ ⌐№∫≡™╢≤™℮

⅜⌂™≤ ⌐│ ≢№∫√⁹ │ ↄ ─ ⅜№╢↓≤⌐ ↄ⅜⁸

≢№╢ ╣⁸ ⌂≥│ ≤⇔≡ ⁸ ≢№╢ ⁸ ה ⌂≥╙ ╡

⇔ ↕╣⌂⅜╠╙⁸℮╕ↄ ≢⅝≡™⌂™↓≤⅜ ╠⅛⌐↕╣√⁹ 

↕╠⌐⁸ ─ ≢№╢ⱪ꜡☺▼◒♩ ₐ ≤ ₁─

≠ↄ╡ₑ 4 ─ ⅜ ⁸ 10 ≢─ ≢│Ᵽ☻ ⌂≥╙ ⇔⁸

√∟│ ⌐ ∆╢ ╩ ╘√⅜⁸ ╛ ┼─ │ ⌐│ ╕╠⌂⅛∫√⁹ ⌐

⅔™≡ ─ ╩ ℮ ⌐ ╣√ ⅔╟┘ ⅜ ⌐ ┘╩ ⇔≡™ↄⱪ꜡☺

▼◒♩ ⌐ ╗⌐│ ≤╙⌐ ┘ ⅜◓fi♬כ꜠♩─ ≢№╢ ╠ 2011⁸ ≤

∆╢ 2012⁹ 

↓─╟℮⌐ ╩ ≡╙⁸ ─ ≢№╢ ⅔╟┘ ─

│╕∫√ↄ ≢⁸ ╩ ╘⁸ ╩ ↕∑╢╒≥─⁸ ⌐╦√╢ ⌂

┘╩ ∆╢ ─ ⌐│ ∫≡™⌂™≤™╦↨╢╩ ⌂™⁹ 

 

2. ELF ─  

ELF ─ ╩ ⇔√ ╩ ⇔⁸ ⌂ ─ ╩ ╡⁸

↕╠⌐ ╩ ≤∆╢ ─◌ꜞ◐ꜙꜝⱶ ⌐ ∆╢╟℮⌐ ╖√⁹ELF

│ ⇔√╟℮⌐⁸↓╣╕≢⌐ ↄ─ ⌐ ⇔⁸ ה ≤ ─ ◌ꜞ◐ꜙ

ꜝⱶ⌐ ∆╢√╘─ ⌂ │ ⌐ ∫√ 2010⁹⇔⅛⇔⁸ ⇔√ ≢

│ ─ ⌐ ╩ ≡╢─≢⁸ ⱪ꜡◓ꜝⱶ─ ─ ╩ ≤∆╢ ELF

│ ─ ─ ≢│ ⌐ ∆╢↓≤⅜≢⅝⌂⅛∫√ ╠ 2007⁸2011⁹ 
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∕↓≢⁸ UFJ ─ ⌐╟╡ ₐ ⌂▪ⱪ꜡כ♅⌐╟╢

I (e2009 2011 )⁸⅔╟┘ ה ╩ ╪≢™╢♃▬─ⱪꜝ♫◖fiהꜝ☺ꜗⱣ♩

≤─ ☻כ◖ 2011 ╩ ∆╢ ╩ √─≢⁸↓╣╠─ ⱪ꜡

◓ꜝⱶ╩ ∆╢⌐№√∫≡⁸ELF ─ ╩ ⇔⁸ ⅜ ╛

⌐ ⇔≡ √⌂ ╩ ∆╢↓≤╩ ≤⇔√⁹ 

 UFJ ₐ ⌂▪ⱪ꜡כ♅⌐╟╢ Iₑ 

 ₐ ⌂▪ⱪ꜡כ♅⌐╟╢ Iₑ│ ⌐⅔™≡ ⌐ ─

≤⇔≡ ≠↑╠╣⁸ ⌐ 1 ╩ ≤⇔≡™√⁹╕√⁸ ─

─ ≤⇔≡ ─ ⌐⁸↕╠⌐ ┼╙ ╩ ↄ ⇔√⁹

⅔╟┘ ☿fi♃כ─ ⅜ ╩∆╢╒⅛⁸ ⁸ ⁸

⁸ ─≤⌂♩☻▫♥כ▪⁸ ⌂ ⌐╙ ⌂▪ⱪ꜡כ♅⌐╟╢ ╩

⇔√⁹↕╠⌐⁸Ᵽ☻ ≤ ─┘≤ CONE+─ │⁸ ─

≤ ₁─ ⱪ꜡☺▼◒♩≤ ─Ⱶꜙכ♀☻ ≤ ⇔≡ ⇔√⁹↓╣

╠─ ⌂ ₁⌐╟∫≡ ╠╣╢ ╛⁸╕√⁸ ∑╠╣╢ ⅜ √⌂ ┼≤ ╩

℮≤ ⅎ√⁹ 

│ ≤ ╩ 2007 ⌐ ┘⁸ ─ ─ ≤⇔≡

≤ ₁─ ⱪ꜡☺▼◒♩╩ ⇔⁸ ╩ ELF ─ ⌂ ─ ≤

⇔≡™╢⁹ ≢│ ─ ≥┘─כ♄כꜞ ◌ꜞ◐ꜙꜝⱶ⌐

CONE─ꜞכ♄כ ◌ꜞ◐ꜙꜝⱶ╩ ╦∑≡ ∆╢↓≤⌐⇔≡⅔╡⁸ ꜞ

≥┘─כ♄כ CONE+╩ ⇔≡™╢⁹ ─ⱬכ☻◐ꜗfiⱪ╩ ⌐ ⅝⁸◄◖Ⱶ

ⱶ▪☺כꜙ ≠ↄ╡╩ ─Ⱶꜙכ♀☻ ≤≤╙⌐ ╘≡™╢⁹↓─Ⱶꜙכ♀☻

│ ╩ ⌐⇔√◄◖Ⱶꜙכ☺▪ⱶ ─ ╩∆╢ ≢№╢ ה

2008⁸ ╠ 2011⁹ 

ₐ ⌂▪ⱪ꜡כ♅⌐╟╢ Iₑ⌐ ELF ╩ ⇔⁸ ⱪ꜡◓ꜝⱶ─

⌂ ╖╩ ⅎ≡⁸ ה ה ⅔╟┘ ⱪ꜡◓ꜝⱶ╩Ᵽꜝfi☻╟ↄ

∆╢╟℮⌐ 3 ⌐╦√╢ ─ ≤ ╩ ╘√ 6.1 ⁹ ─ │ 2

15 1 │ 90 ⌐ ⅎ≡⁸ ─ ⌐ ∆╢ ┼

─Ᵽ☻ ╩ ⇔√⁹ 

 

6.1 ₐ ⌂▪ⱪ꜡כ♅⌐╟╢ Iₑ─ⱪ꜡◓ꜝⱶ─  
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↓─ ─ ™ ─ ⅛╠ ⌐╟∫≡⁸ ⁸◄◖Ⱶꜙכ☺▪ⱶ ≠ↄ╡⌐≈

™≡ ╩ ⅝⁸ ⅔╟┘ ╩ ⇔⁸ ─ ╩≤╙⌐ ╢╟℮

⌐⁸Ᵽ☻ ─ ╩ ⱪ꜡◓ꜝⱶ L⁸ Co⁸ Cn ⌐ ⇔≡ ⇔√⁹

↕╠⌐⁸a ⌂▪ⱪ꜡כ♅⌐╟╢ Iₑ─ ─ ⌐⁸ ⌐│ ─┘≤

CONE+ ╩ 3 ─ ≢ ⇔√⁹↓─ ≢│ ─◐ꜗfiⱪ

≢⁸ ה ⱪ꜡◓ꜝⱶ⅔╟┘ ⱪ꜡◓ꜝⱶ Co ⌐ ╩ ≡≡⁸ ╛ ≢─

⁸ ⅔╟┘ ⌐≈™≡ ╩⁸1 2 ≢ ∫√ 6.2 ⁹ 

ⱪꜝ♫◖fiהꜝ☺ꜗⱣ♩ ≤ ─ ☻כ◖  

│♃▬─ⱪꜝ♫◖fiהꜝ☺ꜗⱣ♩ Ᵽfi◖♇◒ ≤ ה ╩ 1997

⌐ ┘⁸ ─☻כ◖ ╩ ⇔⁸↕╠⌐⁸1998 ⁸ ≤

ה▬♃⌐╙≥ ◒ꜝⱩ╩ ⇔≡⁸ ⁸♃▬─ ╕√│ ≢

◐ꜗfiⱪ╩ ⇔≡⅝√⁹2011 ⌐│⁸ⱪꜝ♫◖fiהꜝ☺ꜗⱣ♩ ─ 4 ≤

7 ╩ ⌐ ⅎ≡⁸2 ─ ╩ ⇔√⁹↓─ ─ ⱪ꜡◓ꜝ

ⱶ─ │⁸ ─ ⁸ ⅔╟┘ ELF ─ ⁸6 ─ⱨ▫ה♪ꜟכ꞉⁸◒כ

4 ─꞉ה◒כ◦ꜛ♇ⱪ⁸2 ─☿Ⱶ♫כ⅔╟┘ 31 ☿Ⱶ♫₈כ ≤ ─♩ꜝfi☺

♇◦ꜛfiה♃►fi₉╩ ↑≡ ⇔√ 6.3 ⁹♃▬─ │ ה ה ─ ה

⁸ ─ ╖↔ה ─ ⁸⅔╟┘ ≤♃▬─ ⁸ ─

─ ⌂≥╩┤╕ⅎ≡⁸♃▬─ ─ ╩ ™⁸ELF ─

ꜟכꜙ☺⸗ 1 ΓBush Walking in Kosuge Village Δ⅔╟┘ ╩ ⇔√ 2012⁹

─ │☿Ⱶ♫⁸כⱨ▫ה♪ꜟכ꞉כ◒╛꞉ה◒כ◦ꜛ♇ⱪ⌐

⇔√⁹ 

 

 

₈ Ᵽ☻ ≤ ₉⅔╟┘ ₈─┘≤CONE ₉
─ ⱪ꜡◓ꜝⱶ─

6.2 Ᵽ☻ ≤ ⅔╟┘ ─┘≤ CONE+ ─ ⱪ꜡◓

ꜝⱶ─  
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3.  ELF ─  

√∟⅜ ELF ╩ ⇔√ ⱪ꜡◓ꜝⱶ⌐╟∫≡⁸ ≤⇔√ ⅔╟

┘ ⌐≈™≡ ⇔™ ╛ ⅎ ╩ ⇔√⅛╩ ╠⅛⌐∆╢√╘⌐⁸ 2011

─ ─ ╩ ≤♥◐☻♩ ⌐╟╡ ⇔⁸ ⱪ꜡◓ꜝⱶ─ ≤

⇔≡─ ╩ ℮↓≤⌐⇔√⁹ 

ₐ ⌂▪ⱪ꜡כ♅⌐╟╢ Iₑ 3 58 ─ 1 ─ ≢

╩ ∆╢↓≤⌂ↄ⁸ ⌐╟╡ ─ ╩ ⇔√ 37 ⁹

↓↓≢™℮ │ ⌐⅛⅛╦∫≡ ↕╣√ ≤⇔≡∕─ ⅜ ↕╣⁸

⌐╟∫≡ ─ ⅜ ╕╣┌⁸ ⌐ ⅜╡≤ ╕╡⅜№∫√≤⇔≡⁸ ─ ⅜

≢⅝╢≤™℮ ╩ ⇔√⁹ │ ⇔⁸ᵑ ⁸ᵒ ⁸ᵓ ⁸ᵔ ≢

┘√™↓≤╩⁸∕╣∙╣ 5 ≢ ⇔⁸≢⅝╢∞↑ ↄ─ ╩ ™≡╙╠∫√⁹ 

6. 1⌐ ⇔√╟℮⌐⁸ ─ ⌐ ⇔√ ┼─Ᵽ☻ ⌐│ (20 )⅔╟

┘ ╒⅛ 15 ⅜ ⇔√⁹ ⌐ ≤⇔≡ ╡ ╡─ ╩╙∟ 19 ⁸

Ᵽ☻ ⌐╙ ⁸♥◐☻♩ ─√╘⌐ ⌐≈™≡ ╩ ™≡╙╠™⁸ ≤⇔√⁹

╕√⁸ ≥┘─כ♄כꜞ CONE+ 9 ⁸Ᵽ☻ ≤ ⌐╙ ⌐│ ╡

╡─ ╩ ™≡╙╠™⁸ ≤⇔√⁹ 

≢│⁸ELF ─ ╩ ╘╢ ⌐⁸ ⌐ ⌐╟╡

7 ─ ╩ ⇔√⁹ ⁸ ╩ ∆╢√╘⌐ ╡ ╡─ ╩ ™≡

╙╠∫√⁹⌂⅔⁸♃▬─ ⌐│♃▬ ≢ ⇔≡╙╠™⁸ ⌐⁸ ⇔√ⱪꜝ♫◖fiהꜝ☺ꜗⱣ

♩ ─ ⌐╟∫≡ ⌐ ↕╣√╙─╩⁸↕╠⌐ ⅜ ⌐ ⇔≡♥◐☻♩ ⌐ ™√⁹ 

─√╘⌐⁸ELF ─ ╩ ∑∏⌐⁸ ⱪ꜡◓ꜝⱶ N

≤ ⱪ꜡◓ꜝⱶ M ╩ ⌐ ⇔√ ─ ₐ ─ ≤ ₑ─ 2

17 ┼╙ ⌐ ╩ ⇔⁸ ╩ ⇔√⁹↓─ │ 1 ⌐

⌐ ╦╢ ╩ ⇔≡™⌂™⁹ 

↓╣╠─ ╩♃כ♦ EXCEL⌐ ╡ ╪∞ ⁸SPSS Text Analytics for Surveys ver.4.0.1

╩♪כ꞉כ◐≡∫╟⌐ ⇔⁸ ⌐ ∆═≡─ ≢ ꜞ◗♥◌╩♪כ꞉כ◐ ⇔⁸

3⁷ⱪꜝ♫◖fiהꜝ☺ꜗⱣ♩ ♃▬ ≤ ─ ⱪ꜡◓ꜝⱶ─
6.3 ⱪꜝ♫◖fiהꜝ☺ꜗⱣ♩ ♃▬ ≤ ─ ⱪ꜡

◓ꜝⱶ─  
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↕╠⌐ ─ ╩ ∫√⁹↓─ ⌐│ ⌐⌂╠⌂™╟℮⌐◌♥◗ꜞ⌐2 ╩ ⅎ∏⁸

╕√⁸ ╩⇔√─≢⁸ ╡ ↑ │ ╦⌂™↓≤⌐⇔√⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1 ה  

ᵑ ₐ ⌂▪ⱪ꜡כ♅⌐╟╢ Iₑ⅔╟┘ₐ ─ ≤ ₑ 

 ₐ ⌂▪ⱪ꜡כ♅⌐╟╢ Iₑ 3 ⅛╠⁸4≈─ ⌐ ∆╢ ╩

⇔≡╙╠™⁸↓╣╠╩♥◐☻♩ ≡⇔≥♪כ꞉כ◐╡╟⌐ ⇔√ 6.4 ⁹ 1 ⌐ ⇔√

37 ⁸ ⌐ ⇔√ 19 ⅛╠ ⌂ ╩ √⁹ 

₈ ₉⌐≈™≡│⁸ ≢│₈ ⁸ ⁸ ⁸ ♪כ꞉כ◐─≤⌂₉ 168

⅜ ≢ ↕╣⁸ №√╡≢│ 18.84 ⅜ ↕╣≡™√⁹↓↓≢ ≤│⁸

⅜ ⌂ↄ≤╙ 5 ─↓≤≢№╢⁹ ⅜ 4 │♪כ꞉כ◐─ 136 ≢№∫√⁹ 

₈ ₉⌐≈™≡│⁸ ─ ≢│₈ ⁸ ⁸◄◖⁸ כ◐─≤⌂₉

꞉כ♪ 239 ⅜ ≢ ↕╣⁸ №√╡≢│ 11.41 ⅜ ↕╣≡™√⁹ ∂

ↄ⁸ 4 │♪כ꞉כ◐─ 215 ≢№∫√⁹ 

₈ ₉⌐≈™≡│⁸ ─ ≢│₈ ⁸ ⁸ ⁸ ⁸

CO₉⌂≥─◐כ꞉כ♪ 238 ⅜ ≢ ↕╣⁸ №√╡≢│ 12.54 ⅜

↕╣≡™√⁹ 4 │♪כ꞉כ◐─ 218 ≢№∫√⁹ ₈ ┘√™↓≤₉⌐≈™≡│⁸

₈ ⁸ ⁸ ⁸ ⁸ ⁸ ⁸ ⁸ ♪כ꞉כ◐─≤⌂₉ 286

⅜ ≢ ↕╣⁸ №√╡≢│ 9.41 ⅜ ↕╣≡™√⁹ 4 כ◐─

꞉כ♪│ 276 ≢№∫√⁹ 

6.1 ─ ≤ ─ │ ה ⁸<> ─ │
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ELF ╩ ⇔√ₐ ⌂▪ⱪ꜡כ♅⌐╟╢ Iₑ─♥◐☻♩ ─ ≤

∆╢√╘⌐⁸ ∂ ≢№╢⅜⁸ELF ╩ ⇔⌂⅛∫√a ─ ≤ ₑ

─ ⌐≈™≡ ⌐ ⇔⁸∕─ ╩ 6.5 ⌐ ⇔√⁹a ⌂▪ⱪ꜡כ♅⌐╟╢ Iₑ

≤ₐ ─ ≤ ₑ─ │ ↄ ⇔≡™⌂™⁹ 1 ─ ⌐ 14 ⌐

∆╢ ₈ ₉⁸₈ ₉⁸₈ ₉⌐≈™≡│⁸ 6. 4 ≤ ⁸₈♪כ꞉כ◐⌂ ⁸ ⁸

⁸ ₉⁸₈◄◖⁸ ⁸ ₉⁸₈ ⁸ ⁸ ₉⌂≥⅜ ≢ ↕╣≡™√⁹

4 ⁸₈│♪כ꞉כ◐─ ₉⌐≈™≡ 124 ⁸₈ ₉⌐≈™≡ 127 ⁸₈ ₉

⌐≈™≡ 113 ≢№∫√⁹₈ ┘√™↓≤₉⌐≈™≡│⁸ ─ ⌐ ∫≡₈ ⁸ ⁸ ⁸

≡╢⁸ ⌐♪כ꞉כ◐─≤⌂₉ ⅜№╡⁸ ↄ ↕╣⁸ №√╡≢│ 10.34 ⅜

↕╣≡™√⁹ 

 

 

 

29 29

26 0 26

25 0 25

24 24 0

23 23 0

22 22 0

20 20 0

18 0 0 18

17 51 17 0

16 16 0 0

15 15 0 0

14 0 14 0

13 26 CO 13 0

12 0 12 0 0

11 22 11 0 0

10 30 20 0

9 38 18 0 0

8 8 16 32 8

7 28 28 14 7

6 30 18 30 30

5 5 25 15 5

4 3 12 5 20 10 40 0 0
3 15 45 8 24 11 33 12 36
2 26 52 39 78 36 72 42 84
1 201 201 150 150 119 119 34 34

277 697 221 420 196 460 98 231
7.49 5.97 5.3 2.65

1)

2)

0.02 *

-

0.618n.s. 0.572n.s. 0.551n.s.

0.598n.s. 0.143n.s. 0.779n.s.

6.4 ₈ ⌂▪ⱪ꜡כ♅⌐╟╢ I₉ ⌐⅔↑╢  
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ᵒ  

 ⌐ ⇔√ 7 ⌐ ∆╢ ₈ ₉⌐≈™≡│⁸₈ ⁸ ⁸ ⁸ ⁸ ₉⌂≥⌐

∂∫≡⁸₈ ⁸ ⁸ ₉⅜ ╦╡⁸ 4 ♪כ꞉כ◐─ 28 ─⌂⅛⌐│⁸ ⌂₈▬

Ⱡ⁸ ╙♪כ꞉כ◐─≤⌂₉ ↕╣ 38 ⁸ №√╡≢│ 17.57 ⅜ ↕╣≡

™√⁹₈ ₉⌐≈™≡│⁸₈ ⁸ ⁸ ⁸ ⁸ ⁸ ⅜♪כ꞉כ◐─≤⌂₉ ↕╣

53 ⁸ 4 ─ │ 47 ⁸ №√╡≢│ 14.86 ⅜ ↕╣≡™√⁹₈

₉⌐≈™≡│⁸₈ ⁸ ⁸ ⁸ ⅜♪כ꞉כ◐─≤⌂₉ ↕╣ 52 ⁸

4 │♪כ꞉כ◐─ 49 ⁸ №√╡≢│ 12 ⅜ ↕╣≡™√ 6.6 ⁹↓╣

╠ 3 ₈ ⁸ ⁸ ₉⌐≈™≡⁸ 6. 4≤ 6. 6⌐⅔↑╢ ─ №√╡─

╩ ⇔≡╙ ⌂ │⌂⅛∫√⁹₈ ┘√™↓≤₉⌐≈™≡│⁸₈ ⁸ ⁸

⅜♪כ꞉כ◐─≤⌂₉ ↕╣ 83 ⁸ 4 │♪כ꞉כ◐─ 81 ⁸ №√

╡≢│ 14.29 ⅜ ↕╣≡™√⁹ 

 

 

 

 

 

 

 

 

10 20

9 18

8 8

7 7

6 12 6

5 20 15 15

4 12 12 12 8

3 18 6
CO2

18 3

2 18 36 13 26 20 40 11 22
1 97 97 109 109 84 84 97 97

136 248 127 153 117 175 114 145

9.71 9.07 8.36 8.14

6.5 ₈ ─ ≤ ₉ ⌐⅔↑╢ ─♪כ꞉כ◐╢╟⌐  
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ᵓ ₐ ⌂▪ⱪ꜡כ♅⌐╟╢ I ⁸e ─┘≤ CONE ⅔╟┘

─ ─ ╡ ╡ 

∕╣∙╣─ ⌐ ⌐╟∫≡ ↕╣√ ╡ ╡─ ╩♥◐☻♩ ⇔⁸ ⇔

╩♪כ꞉כ◐√ ⌐╟╡◌♥◗ꜞ ⇔⁸∕─ ╩ ⇔√⁹ 

ₐ ⌂▪ⱪ꜡כ♅⌐╟╢ Iₑ─ ◌♥◗ꜞ 160 ≢│⁸ 19 ─℮

∟ 6 ⅜ ⇔√◌♥◗ꜞ│₈ +<>(19)⁸ (16)⁸ (13)⁸ (13)⁸ (12)⁸ (12)⁸

(11)⁸ (10)⁸ (8)⁸ (6)⁸ (6)⁸ (6)⁸ (6)₉≢№╡⁸ ∆╢

⅜ ™─╙ ⌂⅜╠ ⅜ ⅜♪כ꞉כ◐⁸√╕⁹√∫№≢ꜞ◗♥◌™ ↄ ╕╣╢◌♥◗

ꜞ│₈↓≤(42)⁸ (31)⁸ (10)⁸╙─(11)⁸ (9)⁸ (8)⁸ (7)⁸ (7)⁸▪ⱪ꜡

⁸(7)♅כ +<>(7)⁸ (7)⁸╙≈↓≤(7)₉≢№∫√⁹↓╣╠╩ ⇔≡◓ꜞ♇♪꜠▬▪►

♩≢ ⇔√≤↓╤⁸₈ ⁸ ⁸ ₉⅜ ╡ ↕╣√ ─ ≤⇔≡≢│⌂ↄ⁸₈ ⁸

└≤╡₉─ ≤⇔≡⁸ ─ ╩ ⌐ ≠↑╢╟℮⌐⁸₈ ⁸ ⁸ ⁸

≢≤⌂₉♩כ▪ ∆╢ ⅜ ↄ ╠╣⁸₈ ⁸ ⅔╟┘ ₉╩ⱢⱩ≤⇔√ ⅜ ↕

╣≡™√⁹ 

↕╠⌐⁸ ⌐ ⇔√ ⅜ ─ ╡ ╡─ ⌐⅔™≡ ═√ ╩ ∆╢≤ ─

╡≢№∫√⁹ᵑ │ ─ ─ ⁸ ⅝ ─∆═≡⅜ ⅎ№∫≡™╢─≢⁸ ─Ᵽꜝ

fi☻╩ ↕⌂™⁹ᵒ ⁸ ⁸ ⁸ ⁸ ⌂≥⁸∆═≡─ ┘≈⅝⅜ ≢№╢⁹

ᵓ ≢│⌂ↄ⁸ ⁸ ⅜ ≢⁸ ─ ⅜╡─ ≢№╢⁹ᵔ ∞↑≢│⌂ↄ

╙ ⅎ╢⁹ᵕ ╩ ⌐ ⌐ ╠∑┌ │⌂ↄ⌂╢⁹ᵖ ⌂ ≤ ₁⇔™

─ ⌐│ ⅜ ≢⁸ ╠⅛♩כ▪╛ ⇔╪≢ ┬ ╙№╢⁹ᵗ ⌂▪ⱪ꜡כ♅

─ ╩ ≢ ⇔⁸ ⁸ ╩ →≡⁸ ↄ ⅎ╢↓≤⅜≢⅝╢╟℮⌐⌂∫√⁹ᵘ

≢ ┬ ≤ ≢ ┬ ╩≈⌂→⌂↑╣┌ │ ╩ ≢⅝⌂™⁹ 

ₐ ⌂▪ⱪ꜡כ♅⌐╟╢ Iₑ╩ ⇔√℮ⅎ≢ ⇔√ ₈─┘≤ CONE

₉ 9 ─ (◌♥◗ꜞ 31 ≢│⁸ ⅜ 5 ─◌♥◗ꜞ│₈ (8)⁸

(7)⁸ (6)⁸ (6)⁸ +<>(6)⁸ (5)⁸ (5)⁸ +<>(5)⁸ +<>(5)₉⌂≥≢№∫

7 35 7

6 6 6 12

5 20 25 0 10

4 16 20 12 4

3 15 6 9 18

2 7 14 9 18 9 18 8 16
1 12 12 31 31 34 34 66 66

38 118 53 106 52 92 83 114
5.43 7.57 7.43 11.86

1) 0.765n.s.0.939n.s. 0.099n.s. 0.195n.s.

6.6 ⌐⅔↑╢  
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√⁹ ∆╢ ⅜ ⌐ ™─│₈ ⁸ ⁸ ⅜♪כ꞉כ◐⁸√╕⁹√∫№≢₉ ↄ ╕╣╢

◌♥◗ꜞ│₈ (8)⁸ (7)⁸ (7)⁸ (6)⁸ (6)₉≢№∫√⁹⇔√⅜∫≡⁸ ─ ≢─

⁸ ⁸ ⁸ ⁸ ≤ ─⅛⅛╦╡─ ↕⅜ ─ ≢ ↕╣⁸≤╡╦↑ ─

┼─ ⇔™ ─ ↕⅜ ↕╣≡™√⁹ 

(7 )─ ◌♥◗ꜞ 60 ≢│⁸ ⅜ 6 ─◌♥◗ꜞ

│₈ (7)⁸♃▬(7)⁸ (7)⁸ (7)⁸ (7)⁸ ┬↓≤(7)⁸ (7)⁸ (7)⁸ (7)⁸

+<>(7)⁸ +<>(7)⁸♩ꜝfi☺♇◦ꜛfi(6)⁸ (6)⁸ (6)₉≢№∫√⁹↓╣╠◌♥◗ꜞ│

∆╢ ⅜ ⅜♪כ꞉כ◐⁸√╕⁹™ ™◌♥◗ꜞ│₈ (9)⁸ (8)⁸ (7)⁸ +<>(7)⁸

₁(6)⁸♃▬(6)⁸  (6)⁸ (6)₉≢№∫√⁹↓╣╠─ │⁸ │₈ ₉ ≤⇔

≡ ⌂ ╩╙∟⁸ ─ ⌐ ╩ ⅝⁸ ⌂ ╛ ─ ┘≤ ╩

⇔⁸ ≤ ╩ ⇔⁸ ⌂ ─ ≤ ─ ╩ ∆╢ ≤⇔≡ ⇔≡

™√⁹♃▬─ │ ≢╙ⱨ▫ה♪ꜟכ꞉כ◒╩ ∫√⅜⁸↓─↓≤⌐ ꞉כ♪◐╢∆

≤╪≥╒│♪כ ↕╣∏⁸ ≤ ⌐ ⅜ ⅛∫√↓≤⅜ ≢№∫√⁹ 

2 ⱪ꜡◓ꜝⱶ─  

≢│⁸ ╛ ─ ⌂ ⌐╟∫≡⁸ ↄ─ ╛ ⅜Ⱪꜝ♇◒הⱲ♇◒☻

⌐ ╡⁸ ╠ ≢⅝╢ ⅜ ⌂ↄ⌂╡⁸ ─ ─ ⅜ ⇔ↄ ╩ ⇔≡™╢⁹ ╠⇔─

∆═≡╩ ⅎ╢ ─№╕╡⌐ ⅝⌂ ⌐ ⇔≡ ╩ ∆╢═ↄ⁸ ╩ ⌂

⅛╠ ⌐ ∆═⅝≢№╢⅜⁸ 1983 ⅜ ═√╟℮⌐⁸╕√⁸ 2012

⅜ ≤ ─ ╩ ⇔≡™╢─⌐╙⅛⅛╦╠∏⁸╒≤╪≥ ≢─

╙ ╪≢™⌂™⁹ √∟│ ⇔√╟℮⌐⁸ ⱪ꜡◓ꜝⱶ─ ≤⇔≡ ELF

╩ ⇔⁸ ╩ ↑≡⅝√⅜⁸↓╣╕≢⌐⁸ ⱪ꜡◓ꜝⱶ─ ⌐≈™≡│

⌐╟∫≡ ⌐ ↕╣╢↓≤⅜ ⌂⅛∫√⁹ 

ELF ╩ ⇔√ ה ה 6. 1⁸ 6. 2⁸ 6. 3 ─ ⌐≈™≡

⇔⁸↓─ ⱪ꜡◓ꜝⱶ ╩ ⇔√⁹a ⌂▪ⱪ꜡כ♅⌐╟╢ Iₑ─ │ ⌐

1 ≢⁸ ╠─ ⌐ ∆╢ │ ╕≢⌐ ⌂≥╩ ∂≡ ↕╣≡⅝√╙─≢№╢⁹

6. 4─ ⅛╠ ≡⁸ ₈ ₉⌐ ∆╢ ─▬ⱷכ☺│╒≤╪≥⌂ↄ⁸ ─

≤ ⅎ╠╣╢₈ ⁸ ⁸ ⁸ ₉ ⌐│ ↕╣≡™⌂™⁹≤↓╤⅜⁸ ₈ ₉

⅔╟┘₈ ₉⌐ ─♪כ꞉כ◐╢╦ ╩ ∆╢≤⁸ ⅜ ↄ⁸ │╒╓ ⇔

™≤ ↕╣≡⅔╡⁸₈ ₈│♪כ꞉כ◐╢╦⅛⅛⌐₉ ⁸ ⁸ ₉⌂≥ ⇔⅛ ↕╣

≡⅔╠∏⁸ ─▬ⱷכ☺⅜ ⇔™⁹ ₈ ₉│╒≤╪≥⅜ ≤⇔≡ ╕≢

⌐ ₈♪כ꞉כ◐√⅝≡╣↕ ⁸ ⁸ ⁸ ₉⌂≥⅜ ↕╣≡™╢⅜⁸

⌂ ⌐ ≤╪≥╒│♪כ꞉כ◐╢∆ ↕╣≡™⌂™⁹a ⌂▪ⱪ꜡כ♅⌐╟╢ Iₑ

≢₈ ┘√™↓≤₉╙ │₈ ₉≤₈ ₉≢№╡⁸₈ ה ₉≢│⌂

⅛∫√⁹≤↓╤⅜⁸ √∟⅜ ⌐ ┘√™≤ ≤⇔≡ ⇔≡™√₈ ⁸ ⁸

⁸ ₉⌐≈™≡⁸ ─ ╡ ╡⌐⅔↑╢ ≤ ─♥◐☻♩ ─

⅛╠ ╢≤⁸ ⌐│⌂⅛∫√ ─ ≢№╢◌♥◗ꜞ₈ ⁸ ₉─ ⅜ ↄ⌂∫

≡™√─≢⁸ ┘─ │ ≤⇔≡ ↕╣╢╟℮⌐⌂╡⁸ ⌐ √↕╣√≤™ⅎ╢ 6. 4 ⁹

∕─ ⁸↓─ ╩ ⇔≡™√ │ ₐ AהBe

2012 ⁸ 20 ╩ ⇔⁸™∫∕℮ ╩ ≤⇔≡ ⅎ╢╟℮⌐⌂

╡⁸ ⌐◐ꜗfiⱤ☻כꜞ◒הfi♦כ⌂≥⌐ ⇔√─≢⁸ ⌐│ ⅜ ╕∫√

≤™ⅎ╢ ה 2013⁹ 

≢⁸a ─ ≤ ₑ─ │ ⌐ 2 ≢⁸ 6. 5─ │ 6. 4─ ≤

∂ ⌐№╡⁸₈ ₉│ ─▬ⱷכ☺⅜ ↄ⁸₈ ₉│ ꜠ⱬꜟ─◐כ꞉כ♪⅜ ↄ⁸

╛│╡ ⌂ ⌐│ ⅜ ↕╣≡™⌂⅛∫√⁹↕╠⌐ ↑ ⅎ╢⌐⁸a ─ ≤ ₑ

│ ◌ꜞ◐ꜙꜝⱶ 2 2012 ⌐⁸ ⅜ 3 65 ⌐ ⇔√⁹⇔⅛
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⇔⁸↓─ 2 ─ √∟─ ⅛╠ ≡╙⁸ ─ ⁸ ╛↔╖ ⌐

⇔√↓≤⌐ ─ │ ╩ ≡™√⅜⁸ ╠≢↕ⅎ ╩ ≤⇔≡ ⌐

↑╢⌐│ ∫≡™⌂™ ה 2013⁹ 

♃▬─ ⌐≈™≡ 6. 6 ─ ╩ ∆╢≤⁸₈ ⁸│♪כ꞉כ◐╢╦⅛⅛⌐₉

─ ≢№╢ 6. 4≤ 6. 5⌐ ⅜♪כ꞉כ◐√⇔ ™⅜⁸ 6. 6⌐│ ⌂ ╙

╕╣≡™╢ ⌐ ⌂ ⅜ ╘╠╣╢⁹₈ ₉⌐ ⇔≡│⁸ ⌂ ⌐ כ◐╢∆

꞉⁸≢≤╪≥╒⅜♪כ ─▬ⱷכ☺⅜ ⌂ↄ⁸₈ ₉≤│ ╠⅛⌐ ⅜♪כ꞉כ◐╢⌂ ↄ

↕╣≡™╢⁹₈ ₉⌐ ⇔≡╙ 6. 4≤ 6. 5≤ ⅜♪כ꞉כ◐√⇔ ™⅜⁸ 6.6

⌐│₈ ⁸ ₉⅜ ↕╣≡⅔╡⁸ ⌂ ╙ ↕╣≡™╢↓≤⅜ ↕╣≡™√⁹

₈ ┘√™↓≤₉─ │ ≢⁸ ⌂ ⅜ ↄ⁸₈ ₉ ─ ⅜ ≢№∫√

↓≤╩ ⇔≡™╢( 6. 6)⁹⇔√⅜∫≡⁸₈ ┘√™↓≤₉─ ⅛╠ ╢≤⁸♃▬─ⱪꜝ♫◖fiה

ꜝ☺ꜗⱣ♩ ─ ─ ⅜⁸ ─ ╟╡╙ ┬ ⅜ ⅛∫√≤™ⅎ╢⁹ 

 ₐ ⌂▪ⱪ꜡כ♅⌐╟╢ I ─e ─ ╡ ╡─♥◐☻♩ ╩ ∆╢≤⁸

₈ ₉⌐ ∆╢ ─ ─▬ⱷ⁸☺כ∆⌂╦∟ ≢│⌂ↄ⁸ ─╟℮⌂₈ ₉

╩ ⇔≡™√ ⅜⁸₈▪ⱪ꜡⁸♅כ ⁸ ⁸ ⅜♪כ꞉כ◐─≤⌂₉ ↄ ╕╣╢◌

♥◗ꜞ⌐ ↕╣≡™╢╟℮⌐⁸ ⌂╙── ╛ ─▬ⱷכ☺╩ ⇔⁸ ╩ ≤⇔

≡∞↑≢│⌂ↄ⁸ ™╙─≤⇔≡≤╠ⅎ╢ ╙™√⁹↕╠⌐⁸◌♥◗ ₈ꜞ ⁸ ⁸ ⁸ ⁸

⅜♪כ꞉כ◐╙⌐₁₉ ↄ ╕╣⁸ ⅜ ⅜╡⁸₈ ⁸♩כ▪⁸ ⁸ ₉⌂≥─◌♥◗

ꜞ │ ╩ ⇔⁸◌♥◗ꜞ ─ ┼─ ⅜ ╕∫√↓≤╩ ⇔√⁹╕√⁸

─┘≤ CONE ─ ─ ╡ ╡ ─ ⌐╟╢≤⁸ ⅜ ↄ⁸

⅜♪כ꞉כ◐ ↄ ╕╣╢◌♥◗ꜞ₈ +<>⁸ ⁸ ⁸ ⁸ ₉⅛╠ ╢≤⁸ ≤

┼─ ┼─ ⅜ ╕∫≡⅔╡⁸≤╡╦↑ ┼─ ⅜ ⇔ↄ⁸ ╡ ╡─ ─ ⅛╠╙

⌐ ∆╢ ╩ ≠↑⁸ ─ Ⱶ☼fi 1996 ⌐ ⅝ ℮↓≤⌐ ™√ ╙ ≡⅝≡

™╢⁹ 

⌐ ⇔√ ⌐│⁸ ⌐ ⌂ ⅜№╡ 6.6 ⁸ ─ ╡

╡─♥◐☻♩ ─ ⅛╠ ╢≤⁸ ⌐ ⌂ ⅜ ⇔ↄ ™⁹ ⁸ ⌐

╦╣≡™√♃▬⌐⅔↑╢ ⌐ ∆╢ ⅛╠⁸ ╩ ≤⇔√ ⌐ ╦╢◌♥◗

ꜞ₈ ⁸ ⁸ ₉⌐ ⅜ ™⁹ ─ⱨ▫ה♪ꜟכ꞉כ◒╙ ⇔√⅜⁸ ≢№╢

─ ╠⇔┬╡⁸◌♥◗ ₈ꜞ ⁸ ₁₉┼─ ⅜ ™⁹ ₈ ₉≤⇔≡₈ ה

₉╩ ⌐ ↑≡™√≤ ⅎ╢⁹ ⌐╟∫≡ ה ╩ ⅎ╢↓≤⌐≈™≡

│⁸◌♥◗ꜞ₈ ⁸ ₉⌐ ↕╣√╟℮⌐ √⌂ ≤⇔≡ ∆═⅝∞≤ ⅎ╢╟℮⌐

⌂∫√≤ ╡ ∫≡™╢ ╙™√⁹ │ ה ╛ ≤─ ⌐╟∫≡

ⅎ╠╣⁸ ≢⁸ ה ╛ ─ ⅜ ∆╢↓≤⌐╟∫≡⁸◄◖Ⱶꜙכ☺▪ⱶ

≠ↄ╡│™∫∕℮ ⇔√≤™ⅎ╢⁹ 

≤⇔√ │⁸ ⌂ ─ ╛ ⌐ ╩ ∑∏⁸ ╕≢─

≢ ↕╣√ │ ⌐₈ ₉≢№╡⁸₈ ₉╩ ─ ≤⇔≡ ⇔≡™√

↓≤⅜ ⌐⌂∫√⁹ ⁸ꜝ☺ꜗⱣ♩הⱪꜝ♫◖fi ─ │₈ ₉╩ ⌂ ⌐⅛⅛╦

╢ ≤ ⇔≡⅔╡⁸₈ ┘√™↓≤₉╙ ╛ ⌂≥≢⁸ ⌐ ≤│ ⅝ↄ

⌂∫≡™√⁹↕↕╛⅛⌂ ⅛╠ ⌂↓≤│ ⅎ⌂™⅜⁸ 1 ─ ─♦

╩≥↓╢№≢♃כ ∆╢≤⁸ ╕≢─ ≢ ↕╣≡⅝√₈ ₉─ ≤ ⌐

│ ⅝⌂ ⅜№∫√≤ ⅎ╠╣╢⁹ ⌂ ≢ ╩ ℮ ┘╩⇔⌂™≢⁸ ╠⅜∆←⌐

∆╢↓≤⅜≢⅝⌂™ ╩ ⌐ ╩ ∫≡⅝√─≢│⌂™─⅛⁹

─ ≢↕ⅎ ↓∕⅜₈ ₉≤ ⅎ⁸ ⌐₈ ₉≤│ ⅛╩ ⅎ∏⁸₈

₉╩≥─╟℮⌐ ╘√╠╟™─⅛⌐ ⇔≡⁸ ⅜ ™≡™⌂⅛∫√⁹↓╣⌐ ⇔≡⁸ELF

⌐ ≠™≡ ⇔√ ⱪ꜡◓ꜝⱶ ╛ │⁸ √∟─ ┼─ ╡
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╡─♥◐☻♩ ─ ⅛╠╖≡⁸ ╠─ ⅜ ⌂▪ⱪ꜡כ♅≤ ⌐╟╡ ⇔ↄ

⇔⁸ ╛ ╩ ⇔√ ╩ ⅛⌐ ⇔≡™√⁹╕√⁸ ╛ ה

⅜⁸ ╠⅜ ⅝╢√╘⌐ ™╙─╛ ⇔™╙─≤™℮ ⅜ √⌐ ↑ ╦∫√─≢⁸ ה

⌐ ELF ╩ ⇔√↓≤│ ≢№∫√≤ ≢⅝╢⁹ 

⅜ ™ ≤ ╩ ∆╢ ─ ╖ ╦∑╩ ⇔≡ 1999⁸

⌐ ╦╢ ⌐⅔™≡ ⌂ ◌ꜞ◐ꜙꜝⱶ╩ ∆╢ ⅜№╢⁹

≢│ 2015 ⅛╠ ⌐ ╩ ↑√⁹↓─₈

₉─ ⅜ ∆╢⌐⇔√⅜∫≡⁸ ◌ꜞ◐ꜙꜝⱶ ⌐ ⇔™ ┘─ ≤⇔

≡ ⅜ ↕╣╢╟℮⌐⁸ ╛ ⌂≥╩ ╘╢ ⅜№╢⁹↓─ ◌ꜞ◐ꜙꜝⱶ

⌐⅔™≡│⁸ ≢ ⇔≡⅝√ ₐ ─ ≤ ₑ│ ⌐ ∆╢

⌐ ↑╠╣╢↓≤⌐⌂∫√─≢⁸ ⁸ ╩ ⇔√ ⅜ ≤⌂╢⁹

◌ꜞ◐ꜙꜝⱶ⅜ ↕╣╢ ⌐│⁸ ◌ꜞ◐ꜙꜝⱶ─ ⅜ ≢№╡⁸↓─√╘⌐⁸

™∫∕℮⁸ELF ─ ╩ ╘⁸ ≤⇔≡↕╠⌐ ∑⌡┌⌂╠⌂™⁹ 

 

 ⱪ꜡◓ꜝⱶ─  

1.  ─ ≤ ╩ ∆╢₈ ╘™╘™₉ⱪ꜡◓ꜝⱶ 

─  

│ ↔≤⌐ ↄ─ ╩╙∫≡™╢⁹ ≢ ∆╢ │ ⌐╟╢

≢№╡⁸ ─ 1 ⌐ ∆╢  1988⁹ ⌂ │ ≢ ↄ ™╠╣≡™╢

⌂ ≢№╢⁹╙∟╤╪⁸ ⁸ ⌐╙∕╣∙╣ ⌂ ⅜№╢⁹↓─ ⌐⁸

╛ ⅜ ⇔≡⅝√ ─ ≢№╢ ⌂ ⅜№╢⁹╕√⁸ ─ √

∟⅜ ⌐ ™≡⅝√ ─ ╙№╢⁹ 

─ ≤╙ ↕╣≡™╢ꜞfiⱠ│ ─ ≤⇔≡ ╩ ∆╢≤≤╙⌐⁸

─ 348 ╩ ⇔≡™╢⁹↓╣╠─ ─℮∟⁸ ─ ─ 183 ⅜ ╙ ™⅜⁸

╩ ⇔√╙─ 62 ⁸ ╩ ⇔√╙─ 41 ⁸ ╩ ⇔√╙─ 14 ⁸ ⌐

∆╢╙─ ⌂≥≢№∫√ 2002⁹ ⌂ ─ ꜞfiⱠ≤™℮ ╩ ↑┌⁸

⌐ │ ⌐ ─ ╛ ⁸ ⇔≡™╢ ⌂≥⌐╟∫≡ ↕╣≡⅝√≤

╦╣╢⁹ ↄ─ ⅜ ∕─╙─≤ ─ ┼─ ⌂ ⌐╟∫≡⌂↕╣╢≤∆╢⌂╠⁸

≤™℮ │ ∕─╙─╛ ─ ⌐≈™≡⁸№╢™│ ╛ ╩ ∆╢ ╩

╙ ╪≢™╢≤™ⅎ╢⁹◖♇♩fi Cotton 2002 │Ᵽכꜞfi Berlin  1992 ╛ⱴכ♅fi Martin  

1995 ╠─ ─ ╩ ⇔≡⁸ ─ ⅛╠ ⅜ ≤↓╣╩

ↄ ╩ ⇔√ ≤⇔≡─ ─ ╩ ⇔⁸ №╢™│ ─

⁸ ⌂ ⅜№╡⁸↓╣╠│ ≤ ⌂ ╩╙ ⇔≡⅔╡⁸⇔┌⇔

┌ ≤ ≢№╢↓≤╩ ⇔≡™╢⁹ ╠│▪Ⱪꜝ♫ ▬♯●ꜝ◦

─ ╩ ╘╢⌂⅛≢ 1993⁸ ⅔╟┘ ⌐ ╩╙∟⁸ ─

─ ╩ ∆╢↓≤⌐⇔√⁹ 

⌐│ ⌂ ─ ⌐ ↄ─ ☻כⱬ♃כ♦⁸╡№⅜ ─ ⅜⌂↕╣≡™╢

 2001⁹╕√⁸↓╣╕≢ ≤ ≤─ ╦╡≢ ⅜ ↕╣√ ╙ ⌂ↄ⌂

™ √≤ⅎ┌⁸ 1982 1986 2002⁹╕√⁸ ─ ≤ ≤─

⅛⌂ ╦╡⌐≈™≡⁸ ∆╢ ╙ ↕╣≡™╢ ה 1995⁹∕╣≢│⁸ √∟⅜

⌐ ™≡™√ ─ ⌐≈™≡│≥℮≢№╤℮⅛⁹ ╩↕⅛─╓╢ 50 ⅛╠ 60 ╕≢

│⁸ √∟│ ─ ╦╠⌂™ ┘ ─ ≢ ⌂ ≤ ╣⁸ ─ ╩╙∫≡™√≤

╦╣╢⁹√≤ⅎ┌⁸ 1974⁸1980 ⌐╟╣┌⁸⅛≈≡ ↄ─ ⌂ ─ ⅜ √∟

⌐╟∫≡ ╩ ™√ ┘─ ≢ ↕╣⁸ ≢╙ ⌂ ⌐ ╩≤≥╘≡™╢╙─⅜

⌂ↄ│⌂™⁹ 
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⇔⅛⇔⌂⅜╠⁸ ─ ─ ┘ │♥꜠ⱦ─ ⁸ ─ ∆╢◖fiⱧꜙכ♃כ ◕

ⱶ⁸כ ╡╟⌐≤⌂ⱶכ♅─כ◌♇◘╛ ⌐ ⇔≡⁸ ⅜ ∆╢ ┘≤⇔≡─ ╛

╩ ∫≡⇔╕∫√╟℮⌐ ↑╠╣╢⁹⅛≈≡─ ≥╙√∟│⁸ ⅜╒≤╪≥ ⇔⌂™⁸

─ ⌐№∫√ ≢⁸ ╠ ─ ┘ ─ ⅛⌂ ─ ≢ ⌐ ∆╢⁸ ╩

╘←╢ ╩ ⁸ ⌐ ∫≡⅝√⁹ ─ ⌂ │ ≤ ─ ─

⌐ ╠╩ ∂ ╘╢↓≤⌐╟∫≡⁸ ╠─ ╩ ⁸ ⇔≡⁸ √∟⌐╟∫

≡ ↕╣ ↑⁸ ↕╣≡⅝√ ⅛⌂ ⁸ ─ ╛ ╩ ╦∑≡⇔╕∫√⁹

⌂ ⁸ ⁸ ⌂≥⅜ ⇔≡⁸ √∟─ ╩ ↕⌂ ─ ⌐

⇔⁸ ≢⅝√│∏─⁸ ⌂ ┘ ╩ ∫≡⇔╕∫√⁹ √∟∞↑≢─ ┘≢─

⁸ ╠─ ─ ⁸ ┘─ ─ ⁸ ─ ⌐⌂╡⅝∫≡ ⌐ ╢⌂≥─

⇔╖╩ ⌐ ⌐ ⇔≡⅔™≡╟™⁹ ⁸ ⌐╙╦√∫≡ ╣√ ≥╙ ╩

╠⅜ ╡ ∆↓≤│≤≡╙ ≢№╢⅜⁸∕─ ╖╩ ∆╢↓≤│ ⅛╠ ╘╢═⅝≢№╢⁹

√∟│ √∟⌐ ─ ╩ ₁⌐ ⇔≡™⅛⌡┌⌂╠⌂™⁹ 

↓─╟℮⌂ ─ │⁸ ≥╙√∟⌐╟╢ ╙ ╘≡╟™ ─

╩ ⇔⁸ ∆╢↓≤⌐№╡⁸ ─ ≢ ⌂╦╣≡™╢╟℮⌐ ╘⅛╠∆═≡╩ ∆╢─

≢│⌂ↄ⁸ ⌂ ╩≤╡⌂⅜╠⁸ ╠⌐ ╡ ™⁸ ─ ╩ ∟⁸ ╩⇔⁸™∏

╣│ ↄ⅛╠ ╢≤™℮ ≢№╢≤ ⅎ≡™╢⁹↓─ ≢│∕─ ╖─ ≈≤⇔≡⁸

⌂ ≤ ⇔√ ≢⁸ ╘™╘™ ╩ ⱪ꜡◓ꜝⱶ─ ≤⇔≡ ⇔√⁹ 

2 √∟⅜ ⌐ ╩≈↑╢ ╘™╘™ⱪ꜡◓ꜝⱶ 

ᵑ ▪Ⱪꜝ♫ ▬♯●ꜝ◦ ─  

◐꜠Ɫ▬♯●ꜝ◦ Rorippa sylvestris  (L.) Besser │ ≢ 1985 ⅔╟┘ 2000

⌐⁸ ≢ 1984 ≤ 1995 ⌐ ⁸ ╩ ∆╢≤≤╙⌐⁸ ─

≢ ⌐≈™≡ ⅝ ╡ ╩ ∫√⁹ ∂ↄ⁸ ☻◌◦♃◗Ⱳ► R. 

islandica  (Oeder ex Murray) Borbas │ ≢ 2003 ⌐ ⅝ ╡ ╩ ⌂∫√⁹↓─

─ ≢ ╘™╘™ⱪ꜡◓ꜝⱶ╩ ⇔⁸ ─ ╩ ⇔√⁹ 

ᵒ ╘™╘™ⱪ꜡◓ꜝⱶ 

⁸ ⌐ ⅜ ⌂™ ─ ╠⇔≢│⁸ ─ │ ה ─ ≢ ⅎ╠╣⁸↕╠

⌐ ⌂≥≢ ╩ →╢↓≤⅜ ≢№╤℮⁹⇔⅛⇔⁸ ─ ≤⇔≡⁸ ⅜ ⁸

≢ ┬ ⅜№∫√ ⅔⅔╟∕ 30 │⁸ ─ ⌐ ─ ⅜№╡⁸↓─

⌐│ ─ ≤ ⅜№∫√↓≤⅜ ™ ↕╣╢⁹ ≢│ ⌐ ↕╣≡

™╢ ╠╣√ ─ ╩ ⅛╠ ─↓≤─╟℮⌐ ⅎ╠╣╢⁹∕─ ─ ⇔≡™╢

≢ ╛ ⌂≥─ ╙⇔⌂™≢⁸√≤ⅎ┌⁸₈≥╪⌂│⌂⅜↕ↄ─⅛⌂ └╕╦╡₉≤™℮╟

℮⌐⁸≢№╢⁹∕↓≢⁸ ╘™╘™ⱪ꜡◓ꜝⱶ╩ ⇔⁸ √∟ ↑─ ⌐ ∆

╢↓≤⌐⇔√⁹₈╘™╘™₉│ ≤ ₁─ ≢№╢⁹ ⌂ ╩ ⇔≡⅛╠ ╩ ╢

≢│⌂ↄ⁸╕∏⁸ ≢ ─ ╩╟ↄ ⇔≡⅛╠ ╠ ∆╢↓≤⅛╠ ╘⁸ ⌐

≢ ⌂ ╛ ⁸↕╠⌐│∕─ ⌐≈™≡─ ╩ ═╢ ╩ ⇔√⁹ 

─ ↕╛ ↕╩ √∟⌐ ⅎ⁸ ┘⁸ ╠⅜ ─ ╩ ⇔≡⁸ ≤

┼─ ╩ ╘ ╩ ╘╢ ≤⇔√™≤ ⅎ√⁹ 6. 2⌐ ∆╟℮⌐⁸ ⌂ ╩

⇔≡⅛╠ ╩ ╢ ≢│⌂ↄ⁸╕∏⁸ ≢ ─ ╩╟ↄ ⇔≡⅛╠ ╠ ∆

╢↓≤⅛╠ ╘⁸ ⌐ ≢ ⌂ ╛ ⁸↕╠⌐│∕─ ⌐≈™≡─ ╩ ═╢

╩ ⇔√ ╠ 2007⁹ ⌂ ⌐≈™≡│ 6 ≢ ═╢⁹ 
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6.2 ╘™╘™ ─ ─ ╣  

 

ᵓ ≥↓≢╙Ⱶꜙכ☺▪ⱶ in  

≥↓≢╙Ⱶꜙכ☺▪ⱶה◄◖ ─ ─ ╖≤⇔≡⁸₈≥↓≢╙Ⱶꜙכ☺▪ⱶ in ₉│ 2004

⌐ ⇔√⁹≥↓≢╙Ⱶꜙכ☺▪ⱶה◄◖ ≤│⁸ ⅔╟┘ ⅜

⇔⁸ ─≥↓⅛─ ⌂≥≤ ⇔≡ ⇔√⁸ ⌐╟╢ ≢─ ≢№∫

√⁹ ─ │ ≤ ≢ ─ √∟≤≤╙⌐⁸ ⌐⅔

™≡ ⱪ꜡◓ꜝⱶ╩ ⇔√⁹ 

≢─ │ 2003 12 ⅛╠ ╩ ╘⁸2004 1 ⌐ ∟ ╦∑╩ ™⁸2004

3 27 ⅛╠ 28 ⌐ ⇔√⁹ │ ─ ⅛╠ ⁸ ⌐

⇔√─│ 38 ≢№∫√⁹ ─ │ ╩ ∆╢ ⁸ ⅔╟┘

≢№∫√⁹ ≤↓╣⌐ ← ⌐⅔™≡ ⁸ ⁸ ╛

╩⁸ ≢│ ─ ⌂≥╩ ™⁸↓╣╠─ ⌐ ≠™≡Ⱶ♬ ╡⌂≥─

╕≢╩ ⇔√⁹ ─ │ ⌐╦√╢ ─ ⌐ ╖ ╣≡ ⇔√⁹↓╣╠

─ │ ╕≢⁸ 3ﬞ ⌐╦√∫≡ ↕╣√⁹ 

ᵔ ╘™╘™ⱪ꜡◓ꜝⱶ 

⁸ ⌐ ≢ ╩≈↑╟℮ 

₈№⌂√│ ≢√∫√ ≈─ ╩╙∫≡™╕∆╟⌡₉≤ ™⅛↑╢⁹≥╪⌂ ⌐╙ ⅜№

╡⁸ ≢ ╩≈↑╢≤≤≡╙ ⌐⌂╢─≢⁸ ⇔√ ⌐ ╩≈↑≡╖╟℮⁹∕─ ≢⁸

─ ─≈↑ ╛ ⇔ ─ ╡ ⌐≈™≡⅔ ⇔∆╢≤⁸ ─№™↕≈╩ ⌂∫√⁹ 

 

1 ⌐⁸ √∟│ ⁸ ╛ ⌂≥≢ ─ ─ 1 №╢™│ ╩ⱦ♬כꜟ

⌐ ⇔⁸ ≢ꜝⱷ◌הꜟ♃☺♦⌐ ≤ ╛∕─ ─ ╩≤∫√⁹ ╩╟ↄ ≡

╩≈↑⁸ ─ ╩ ≢ ⅎ≡╖↓≤⌐⇔√⁹ ⇔√ │ ≢ ⇔√⁹ 

⌐⁸ ⅎ≡⅝√ ─ ≤ ─ ╩꞉כ◦◒כ♩⌐ ⁸ ꜝⱬꜟ╩ ⇔⁸

╩☻◔♇♅⇔√⁹↓╣╠─ ⌐⁸ ─ ⌐≈™≡⁸ │ ⁸ ╛ ⅎ≡™╢ ─

⁸ ─ ⌂≥⅛╠≈↑╢↓≤⅜№╢≤ ⌐ ⇔√⁹ √∟│⁸ ≢ ≠↑√ ╩
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≢ ═⁸ ╩◖fiⱧꜙכ♃כ⌐ ╡ ╪≢♦☺♃ꜟ ╩≈ↄ╡⁸☻◔♇♅≤≤╙⌐

≢─ ⌐ ™√⁹ ⁸ │ ⌐│↕╪≢ ⌐ ∟ ╡⁸ ⇔⁸

⌐│╡ ≤⇔≡⁸ ⅜ ⇔√ ꜝⱬꜟ≤⁸ ⌂≥╩ ⇔√ꜝⱬꜟ╩ ⇔≡

⌐ 10 ⌐ ⇔⁸ ⌐ ⇔√⁹ 

⌂  

↓─ ⌐ ⌂⁸ ─ │№╠⅛∂╘ ⇔≡⅔ↄ⁹ᵑ ⁸ ♇☿ⱪ⁸Ⱨfiכ♥⁸

ꜟכ♬Ɑ⁸ⱦכꜟ⁸╖↕│⁸♩ ⁸─╡⁸ᵒ ⁸ᵓ ꞉כ◦◒כ♩ ꜝⱬꜟ ⁸ⱪ꜡◓ꜝⱶ

─ ⁸ᵔ◔fi♩ ⁸ ⌂≥⁸ⱴ☺♇◒▬fi◐⁹ 

꞉כ◦◒כ♩ 

 √∟⌐ ⇔√꞉כ◦◒כ♩ A4 1 ≤ ꜝⱬꜟ│ ─╙─≢№∫√⁹ 

 

2004-3-27/28  

ה  

ⱪ꜡◓ꜝⱶ ─ ╩ ╤℮ 

⅜ ⌐ ╩≈↑╟℮ 

 

Ừ ⇔√ ⌐ ╩≈↑≡╖╕⇔╞℮  

 

ủ ≥℮⇔≡ ↓─ ╩ ↑√─≢∆⅛  

ủ ↓─ ─≤ↄ∟╞℮ │⌂╪≢⇔╞℮⅛  ⅝↕ ⌐⅔™⌂≥

⅜≈™√↓≤╩ ™≡ↄ∞↕™  

ủ ↓─ │≥↓⌐ ⅎ≡™╕⇔√⅛  ╪╓─ ╪╓─№− ⌂≥

√↓≤ ╩ ™≡ↄ∞↕™  

 

 

↕ↄ                  No.    

≢≈↑√  

 

≤∫√  

 

≤∫√ 2004 3 27  

─  

 

ᵕ ⌠ↄ™ ≢─  

⌠ↄ™ ─ ─ ≢⁸2004 9 25 ⌐ ≢ ⇔√≤╒

╓ ─ ≢ ╘™╘™ⱪ꜡◓ꜝⱶ╩ ◐ꜗfiⱤ☻ ≢ ⇔√⁹⌠ↄ™

│ ≤⇔≡ ⁸ ╩ ∂≡⁸ ─

⌐⅔™≡⁸ ⇔√⁹ ⇔≡™╢ √∟│ 4 ⅛╠ 3 ╕≢─

28 ≢№∫√⁹∟⌂╖⌐⁸2019 ╙⁸∟ⅎ─╦ ≤⇔≡ ⅜ꜟ◒כ◘ ≤⌂╡⁸

↕╣≡™╢⁹ 

3 ▬♯●ꜝ◦ ─ ─  
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◐꜠Ɫ▬♯●ꜝ◦│ ≢⁸ ⌐ 1950 ⌐ ⁸ ≤ ≢⇔⅛

╠╣⌂⅛∫√⅜⁸ ≢│∕─ ╩ ⇔⁸ ≢ ⅜ ↕╣≡™╢⁹ ─

◐꜠Ɫ▬♯●ꜝ◦│ ≢ ∑∏⁸ ⌐ ─ ⌐╟╢ ⌐╟∫≡ ╛ ⌐

⇔⁸∆≢⌐ 1960 ⌐│ ≤⌂╡⁸ ╛ ≢│ ─ ≤⌂∫≡™╢⁹

↓╣⌐ ⇔≡⁸ ─ │ ≢│№╢⅜ ⌐╟╢ ─ ╩≈↑╢ ה

1993⁹◐꜠Ɫ▬♯●ꜝ◦│ ≢│ꜘ♅▬♯●ꜝ◦─ ≢ ↕╣≡™╢⁹

⌐⅔↑╢ 2000 5 ─ ≢│ ─ ⌐⇔⅛ ╠╣∏⁸↓╣│ 1985 ─ ≤ ∂ ≢⁸

│↓─ 15 ─ ⌐ ⇔⌂⅛∫√⁹ ─ ∟ ⌐ ⇔√≤↓╤⁸₈↓─ │ ─

⌐│№╕╡ ∑∏⁸ ⌐ ↄ ∆╢⁹↓─ │ ─™≤↓⅜ ⅛╠ ╩

⇔≡ ⌐ ⅝↓╪∞≤↓╤⁸ ∆╢╟℮⌐⌂∫√⁹₉≤™℮⁹∕↓≢⁸↓─ ─ │

₈╟⇔⅔↕╪─ↄ↕₉№╢™│₈⇔→⅔↕╪─ↄ↕₉≤ ╠⅜∕╣∙╣⌐ ⇔⁸ ╩ ⌐

↕∑√↓≤─ ╩ ™⌐⌂∆╡≈↑№∫≡™√⁹⇔⅛⇔⁸ ≢│ ╠─ ─ ⌐╟∫≡

⅜ ↕╣≡™╢─≢⁸╕∞ ≤⇔≡ ↄ ™╠╣╢╟℮⌐│⌂∫≡™⌂™⁹ 

☻◌◦♃◗Ⱳ►│ ⌐ ─ ⌐ ⅎ╢ ≢⁸ ≢│ ⌐ ≢№╢⅜⁸

⌂ ╛ ≢│ ⌐⌂∫≡™╢⁹ ─ 63 ╩ ⇔√≤↓

╤⁸ ─ 70⅛╠ 80 ─ 2 ─╖⅜☻◌◦♃◗Ⱳ►╩₈╡─℮←↕₉

≤ ⇔⁸8 ⅜↓─ ╩ ⇔≡™√⁹₈ ∆╢≤↓─ ⅜ ⅎ╢₉№╢™│₈↓─ ⅜ ⅎ

╢≤ ∆╢₉≤™℮ ≢⁸ ↕╣√≤™℮⁹ ⅛⌐⁸ ╠⅜ ≢ ╩ ╪≢™√ 1960

⌐│⁸↓─ ≢│ ↄ─ ⅜ ╩ ╘≡⁸ ⌐ ≡ ∫√ 2000⁹

↓─╟℮⌂ ⅜╙≤⌐⌂∫≡ ↕╣√─≢№╤℮⁹ 

▬◑ꜞ☻≤ ⌐ ⇔⁸ ⇔≡™╢▬♯●ꜝ◦ ╩ ⇔√⁹ ≤╙ 7 ╩

╗ ⅜ ⇔≡⅔╡⁸◐꜠Ɫ▬♯●ꜝ◦⁸☻◌◦♃◗Ⱳ►⅔╟┘ⱵⱵ▬♯●ꜝ◦ R. austriaca  

(Crantz) Besser ─ 3 ⅜ ⇔≡ ™√⁹ ─ Rorippa│ ♪▬♠─◙◒☿fi Saxon─

○ꜝfi♄●ꜝ◦ Rorippen⌐ ⇔⁸ ─ ⌐⌂∫≡™╢ yellowcress │◌ꜝ◦♫ ─ ─

─ ─↓≤╩ ℮ ╠ 1984 Stearn 1996⁹↓↓≢│⁸ ─ ⁸ ⅔╟┘

╩ ⇔≡╖√™ ─ │ 1987 Stearn 1996 2002╩ ⇔√ ⁹⌂⅔⁸ꜝ♥fi

⌐╟╢ ─ │ ≢№╢─≢⁸ⱨꜝfi☻ ⌂≥≤ ⌐ ∆╢ ─ ⌐ ⅛

╣⁸ ⁸ ─ │ ∆╢ ─ ⌐ ╩⅔ↄ⁹14─ ─℮∟ ⌐ ∆╢

│ ─ 7⁸ ™≢ ⌐ ∆╢╙─⅜ 4≢№∫√⁹↓╣⌐ ⇔≡⁸7─ ─℮∟⁸

⅜ 2⁸ ⅜ 2⁸ ≢ ⅜2≢№∫√⁹7─ │⁸ ⅜ 2⁸

∕─ ⅜ 3≢№∫√⁹ ≤ │ ≤ ⌐╟╢ ⇔√ ─ ⌐№╢⅜⁸ │

≤∕─ ⁸ ╛ ⌂≥─ ╩ ™≡⅔╡⁸▬♯●ꜝ◦ ⌐ ⇔≡│ ⌐ ⌂

⅜№∫√⁹ 

≢│⁸▬♯●ꜝ◦│ ⅜ ⇔≡™⌂™ ─◌ꜝ◦─ ≢▬♯╩ ⌐⇔√≤ ⅎ

╠╣╢⁹☻◌◦♃◗Ⱳ►│ ⇔╩∆╢ ⌐ ⅎ≡™╢↔╓℮─╟℮⌂ ╩╙∫√ ≤™℮

≢ 1948 ⁸↓╣╠ ─ ≢№╢ⱥⱷ▬♯●ꜝ◦│ ≢▬♯●ꜝ◦╟╡ ↕™ ה

╩≈↑╢─≢⁸↓╣⌐ ⇔√ ≤ ⅜≈↑╠╣√≤ ⅎ╠╣╢⁹Ⱶ♅Ᵽ♃●ꜝ◦│

╩╙√∏⁸ ⌐ ⅎ⁸◖▬♯●ꜝ◦│ ↕⌂ ╩ ⌐≈↑≡⁸ ─ ⌐ ⇔≡™╢⁹

◐꜠Ɫ▬♯●ꜝ◦─ │ ─ ╣ ╖⅜ ⇔™↓≤⌐№╡⁸ⱵⱵ▬♯●ꜝ◦│ ─ ⅜

1974 ╩⇔≡⅔╡⁸↓╣╠⅜ ─ ≤⌂∫√⁹↓─╟℮⌂ ─ ↕╛ ↕╩

√∟⌐ ⅎ⁸ ┘⁸ ╠⅜ ─ ╩ ⇔≡⁸ ≤ ┼─ ╩ ╘⁸ ╩ ╘

╢ ≤⇔√™⁹ 

4  ╘™╘™ⱪ꜡◓ꜝⱶ⌐⅔™≡ ⅜ ≠↑√  

 ≥↓≢╙Ⱶꜙכ☺▪ⱶה◄◖ in ─ ⌐ ≢ ⇔≡™√ ─℮∟⁸

⌂ ⁸ √∟─ ⁸ ⁸ ≤ ─ ╩ ⇔√⁹ │ ⌐ 1987 ≤ Stearn
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1996 ⌐ ≠™√⁹ ™ ⌐╦√╡⁸21 ─℮∟⁸ │ ≢ 8⁸ ≢

6⁸◑ꜞ◦▪ ─ ⅛ ⌐╟∫≡ 4⅜ ↕╣≡™√⁹↓╣⌐ ⇔≡⁸21─

│ ⅜ 7⁸ ⅜ 5⁸ ⌐╟∫≡ 4⅜ ↕╣≡™√⁹ ─ ≢│ ⱱ♩

◔ⱡ◙≤꜠fi◕⅜ √∟─ ╩╟ↄ ⅝⁸ 34 ─℮∟∕╣∙╣ 6 ⅛╠ ↕╣≡™√⁹

↓─ ⌐⁸↔⅝┬╡╓℮⇔┌⌂⁸ↄ╙√╕∕℮⁸≡╪←─⅛↕⌂≥⁸≤≡╙ꜚ♬כ◒⌂ ⌐╟╡

│ ↕╣√⅜⁸∕─ │ ⅜ 15⁸ ─ ⁸ ─ ⌂≥ ⅜ 10⁸↓─ 2

≈─ ─ ⅜ 8≢№∫√⁹ 

⌠ↄ™ ─ ⌐ ≢ ⇔≡™√ ─℮∟⁸ ⁸ √∟

─ ⁸ ⁸ ≤ ─ ╩ ∆╢≤⁸ ─ ≤ ⌐ ™ ⌐╦√∫≡

⅔╡⁸36 ─℮∟⁸ │ ≢ 13⁸ ≢ 9⁸ ⅛ ⌐╟∫≡ 8⁸ ≢

6⅜ ↕╣≡™√⁹↓╣⌐ ⇔≡⁸ │ ⅜ 13⁸ ⅜ 10⁸ ⅜ 4⁸

⌐╟∫≡ 4⅜ ↕╣≡™√⁹⅔⅔╟∕ ∂ ╩ ⇔≡™√⅜⁸ ⌂⅜╠ ⌐

∆╢ ⅜ √⌂ ≤⌂∫≡™╢ ⅜ ⌂∫≡™√⁹ ─ ≢│⁸ 36 ─⌂

⅛≢⁸Ɫ◐♄ⱷ◑◒ 8 ♅ꜗ 5 ○●ꜝⱣ♫ 5 ⅜ √∟╩ ╗ ─ ╩╙∫≤╙

╟ↄ ⅝⁸∕╣∙╣⅜⁸╒⇔─│⌂─│⌂√┌┌⌂⁸⅝™╤┤↕┤↕⁸∂╜℮⌐≡═⌐│⌂≥⁸

╩ ↄ≤╠ⅎ≡ ↕╣≡™√⁹⌠ↄ™ ≢│⁸ 4 ⅛╠ 3 ─ ≥

╙ ≤ ≤⌐ ↑≡ ⇔√⁹ ≤╙⌐⁸ ⌐╟∫≡ ∆╢↓≤⅜

™↓≤│ ∂≢№╢⅜⁸∕─ │ ⅜ ⌐╟╢ ≤╕∫√ↄ ╙⌂™ ⅜

™↓≤⌐ ⇔≡⁸ │∕╣╠⅜ ⌂™↓≤≢№╢⁹╕√⁸ ─ ≤ ─ ╩

√∟─ ─╖≢ ⇔≡╙⁸ ≢│ ≤ ≢ ⇔≡™╢↓≤⅜ ≢№

∫√⅜⁸ ≢│ ≤─ ╖ ╦∑⌐╟╢ ⅜ ⌂™⌂⅜╠ ╠╣√⁹ 

 ╘™╘™ⱪ꜡◓ꜝⱶ─ 2 ⌐╟∫≡ ↕╣√ │⁸ ⁸ ⁸ ⁸ ⌂≥

─ ⌂ ⅛ ⌐╟╢ ─ ⌐ ⅜≈⅝⁸ ⌐ ⅜≈ↄ≤™℮ ⁸№╢

™│ ⌂ ⌐╟╢ ╩╙√⌂™ ╩ ⇔≡™√⁹ ⌐│⁸╖∞╣↨⅝ ╣ ⅝

╛╕™↓ ─╟℮⌐ ⌂ ╩ √⌂™ ⅜≤≡╙ ⅛∫√ 50 ⅜⁸ ≤⇔

≡╙∫≤╙ ™╠╣≡™√─│ 27 ⁸≈™≢ 15 ≢№∫√⁹ │ ⁸ ⁸

⁸↓╣╠─ ╖ ╦∑⁸⅔╟┘∕─ ─ ╩ ∆ ≢№∫√⁹ ╙ ↄ ™╠╣√─│

68 ⁸≈™≢ 39 ⁸ ╖ ╦∑ 27 ╙ ↄ ╠╣√⁹ ⅜

™╠╣╢↓≤│ ↄ│⌂⅛∫√⅜⁸ ⌐ ∫√ ⌐╙≥⅝ 5 ⌂≥⅜ ↕╣√ 6.7 ⁹ 

 

6.7 ╘™╘™ⱪ꜡◓ꜝⱶ⌐╟╢ ─   

 
 

5 ─  

⌐ ╦╢ ⌐ ╦∫≡™╢ ₁⌐│⁸ ↄ─ ─ ╩ ⌐ ∆╢↓≤⅜≤≡╙

68

11

39

27

5

27

15

4

5

50

5
1
1
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≢№╢─≢⁸ ⌂ ─ ⌐ ↕╣≡™╢ │⌂ↄ≡│⌂╠⌂™╙─≢№╢⁹⇔⅛⇔⁸

⅜ ╪⌂▬◑ꜞ☻─╟℮⌐⁸ ≢⌂™ ₁⌐╙ │╙∫≤ ⇔╕╣⁸ ™╠╣≡╙

╟™╙─≢№╢ Stearn 1996⁹ ≢│ ≢╙ ⌐ ═╠╣≡™╢ ─ ↄ⅜⁸

╩∕─╕╕◌♃◌♫ ⅝⇔≡⁸№√⅛╙ ≢№╢⅛─╟℮⌐ ╡ ∫≡ꜝⱬꜟ⅜≈↑╠╣≡™

╢⁹↓─ │⁸ ⅝√ ⇔ ≤⇔≡│∆≢⌐ ™╠╣≡™⌂™ꜝ♥fi ≢ ↄ─≢⁸≤≡╙

⇔™ ⌐ ⅎ╢⅜⁸∕─ ─ ╩√≥╢≤⁸ ⌂ ╛ ≤ ⌐ ⌂ ה

╛ ה ⌂≥⌐ ⇔≡™╢⁹↓─↓≤╩ ∆╣┌⁸ │ ≠⅝⅜√™╙─≢

│⌂ↄ⌂╢│∏≢№╢⁹↕╠⌐⁸ ⌂ ╛ ≤ ⇔≡╙⁸ ⌂ ─ │ ⅝

ↄ ⌂╢╙─≢│⌂™⁹ 

⌐ ─▬♯●ꜝ◦ ─ ╩╖╢≤⁸↕╠⌐ ─ ™⅔╙⇔╤↕⅜ ⅛┘

⅜∫≡⅝√⁹ ─ 4◖ⱴ ₈──∟╚╪₉ ™⇔™└↕™∟ 2005 ─ ⌐⁸──

∟╚╪≤ ⅜ ╩ ≡╙ ⅜⌂⅛⌂⅛ ≢⅝⌂™─≢⁸ √∟≢ ─ ╩≈↑⁸

⅜₈⅛∫≡⌐≈↑╢⌂╟₉≤ ™⁸ ⅜₈►♅─ ≢╪⅜⌂₉≤ ↑ ⅎ⇔≡™╢ ⅜№

╡⁸↓╣│ ─ ╩ ⌐ ⇔≡™╢≤╙ ╦╣╢⁹1940 ─

√∟│⁸──∟╚╪─ ≤ ⁸ ⌐ ⌐ ⌂ ╩≈↑≡™√⁹√≤ⅎ┌⁸♠ⱡ

♫● ◖◒꞉●♃─ ⁸ⱱfi◕fi☺ ⱥꜝ♃◒꞉●♃─ ─╟℮⌂ 16─ │⁸ ⌐ ⌂≥

─ ≤ ⇔≡⅔╡⁸ ╠─ ⅜™⅛⌐ ≢№∫√⅛⅜℮⅛⅜╦╣╢ 2008⁹╕√⁸

כꜙ◐ ─ ⱪ꜡☺▼◒♩─ ≢⁸Ᵽכ☺fi ⌐⅔↑╢ ─ ┼─ ╩ ≡╢√

╘─ ≤⇔≡⁸ √∟⌐ ◖fiⱭ♥▫◦ꜛfi╩ ⇔≡⁸ √⌂ ╩ ∆╢

⅜ ⌂╦╣≡™╢ C. Clubbe 1996 ⁹ 

≤ ─ ╩ ∆╢≤⁸ ─ ─╒℮⅜ ╛ ⌂ ─

─╖≢│⌂ↄ⁸ ⌂ ╙≤╠ⅎ≡ ⌂ ╩⇔≡™╢⁹↓╣│ ╩ ∂√ ⌐⁸↕

╠⌐ ╙ ╡ ⇔ ⇔≡™╢ ⅜⅔╡⁸╕√ ⅜ ╦∫≡™╢⅛╠≤ ⅎ╠╣╢⁹

─ ─ │ 2 ╡─ ≢№∫√─≢⁸ ⌐ ─ ⅜ ∫≡™√⅛≥℮⅛│™™⅜

√ↄ⁸ ⌂ ≢│ ╛ ⌂ ⌐ ─ ⅜ ↕╣⁸ ╡ ⇔─ ≢╟╡

⇔™ ≤ √⌂ ⌐ ≠ↄ⁸ ⌂ ╩≤╠ⅎ√ ⅜ ╦╣╢╟℮⌐⌂╢⁹ №╢™

│ ─ ╡ ⇔ ⅜ ≤∕─ ⌐ ⇔≡ ╠⅛⌂ ╩ ⇔≡™╢≤™ⅎ╢⁹ ╠

⇔√ │ ⌂ ≤ ⇔≡╙╟™⇔⁸↕╠⌐ ─ ≢№╢ ⌐ ⇔╗↓≤╩

⇔√™⁹ 

╘™╘™ⱪ꜡◓ꜝⱶ⌐╟╢ ─ │ ╠≈↑√ ─ ⅜ ╛ ⌂

≤ ⇔≡™╢↓≤╩ ╠⅛⌐ ⇔≡™╢⁹∆⌂╦∟⁸ ⌐ ─ ה ≢ ⅜

↕╣≡™╢↓≤╩ ╢↓≤⌐╟╡⁸ ╠─ ⌐╟╢ ⅜ ⇔≡™╢↓≤╙

ↄ⁸⌂⅛⌂⅛ ≢№╢↓≤⌐ ╩╙∟⁸↕╠⌐ ≤ ⇔ↄ⌂╤℮≤∆╢ ⅜ ╕╢⁹

⅜ ≤ ─№╢ ╩⇔⁸ ╩ ⅛⌂╙─⌐∆╢⁹ ╡─ ╘™╘™ ⌐

╟∫≡⁸™⅛╒≥─ ⅜№∫√─⅛│╦⅛╠⌂™⅜⁸₈ ─№╢ ╩ ⇔ ∫≡╙℮ↄ√

ↄ√⁹₉⁸₈ │ ⇔╩⇔╕⇔√⁹™╤╪⌂ ╩≤∫≡ ╩≈↑╕⇔√⁹₉⌂≥─ ⅜

√∟─ ☻◔♇♅Ⱪ♇◒⌐ ≢⅝╢─≢⁸ ⇔≡ ∆╢≤™℮ │ ≢

№∫√≤ ⅎ╠╣╢⁹ ≢│ ╦╣≡⅝√ ─ ⌐⅔↑╢ ─ ╩⁸ ╘≡

─ ≢ ╡ ∆↓≤╩ ™⁸ ─ ≤ ⅜№╣┌⁸ ┘⌂≥─ ─

┘ ⅜ ╩ ╡ ⇔≡⁸ ─ ⅜ ↕╣⁸ ↕╣╢ ╩ →╢

⌐⌂╢≤ ⅎ╢⁹ 

 

2.  ⇔√ ⱪ꜡◓ꜝⱶ 

 ↓╣╕≢⌐ ₈ ≥╙─√╘─ ₉⁸₈ ⌐⅔↑╢ ₉⁸

─ 3 ₈ ─√╘─ ⱪ꜡◓ꜝⱶGLOBE₉⁸₈ ♃כ♦
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Ⱡ♇♩꞉כ◒ EILNet₉⁸₈ ₉⁸ ≤─ ⌐╟╢₈≥

↓≢╙Ⱶꜙכ☺▪ⱶ₉◄◖ ⁸ ₈ ☼כ♬ ⱪ꜡◓ꜝⱶ₈

⌂ ≠ↄ╡─√╘─ Ᵽ▬○ꜞכ☺ꜛfi⌐⅔↑╢◄◖Ⱶꜙכ☺▪ⱶ

─ fiꜛ◦כ⸗◖◄ ₉⌂≥⌐⅔™≡⁸ ─ 6 ╩ ∆╢√╘⌐⁸ ↄ─

ⱪ꜡◓ꜝⱶ╩ ⇔⁸ ⇔≡⅝√⁹↓╣╠─ ⱪ꜡◓ꜝⱶ╩ ELF ─ ⌐

╦∑≡ ⇔√⁹√≤ⅎ┌⁸ ⱪ꜡◓ꜝⱶ─ Natural history ≢│ ⌐╟╢

╩⁸ Cultural history ≢│ ⌐╟╢ ─ ╩⁸ World view

≢│▪♬ⱷכ◦ꜛfi ⌐╟╢ ⅛╣√ ╩ ╘√⁹ ⱪ꜡◓ꜝⱶ─ Making≢

│ ╩⁸ Feeling ≢│ ╩ ≢ ∂⁸ Thinking ≢│ ⇔√↓≤╩ ⌐

╛ ≠ↄ╡╩ ∫√⁹ ⱪ꜡◓ꜝⱶ─ Play ≢│ ♄fi☻≢ ≤ ⌐

⌂╡⁸╕√ ╩ ⇔√⁹ ⱪ꜡◓ꜝⱶ Local ≢│ ─ ≢ ╩⁸ ⱪ꜡◓

ꜝⱶ Cooperation ≢│◄◖Ⱶꜙכ☺▪ⱶ≠ↄ╡⌂≥╩⁸ ⱪ꜡◓ꜝⱶ Conservation ≢│

╛ ╩ ⇔√⁹ 

 ↓─╟℮⌐ ≡╖╢≤⁸ELF ⅜ ⌂ ─ ⌐ ╡⇔≡⅔╡⁸ ≤⇔≡≥

↓⅜ ⅛⁸ ─ ≠↑│≥℮⅛⌂≥ ⌐ ∆╢ ↑╩⇔≡™╢↓≤⅜╦⅛╢⁹√≤ⅎ

┌⁸ ₁ ─ ה ─ ╩ ⅎ╢ │ ה ─ ≤™℮ ™ ╩ ╪≢™

╢─≢⁸ ⌂⅜╠⁸ ╛ ┘─ ╖≠ↄ╡⅜ ≢⁸ ⌐⌂╠↨╢╩ ⌂™↓≤⅜╦

⅛╢⁹ 2 ╩ ≢ ⇔√ ╛ ┼─ ⅛╠⁸ ─

≢│ ╛ ─ │ ↕╣≡⅝√─≢⁸↓─ ─ ─ ≤ │≤≡╙

≢№╢⁹⇔⅛⇔⁸ ⌐ ⅎ╢⌐⁸ №╢™│ ─ ≢№╢ ESD─

≤ │↓─ ⌐ ╣∏⌐│™╠╣⌂™⁹ ⅜ ⅝ↄ ╦╤℮≤⇔≡™╢ ≢⁸

ה ⁸ ה ⁸ ה ⁸ ─≤⌂כ◑ꜟⱠ◄ה ╩ ≤⇔≡│ ∑

∏⁸ ≢ ⌂ ─√╘⌐ ─ ⅜ ≢№╢⁹√≤ⅎ┌⁸ⱨ▫fiꜝfi♪≢│

⅜№╡⁸™╦╝╢ ⌂ ⌐ ⅎ≡⁸ ─ ⌐≈™≡ ⌂↓≤╩ ┬⁹ ⌂

╛ ה ╩ ╘╢⌂⅛≢⁸ ⌐ ╩ ╡ →╢↓≤│≤≡╙ ⅜ ℮⁹ √∟─

╩ ┬ ╩ ∆╢ ≢⁸ ╙№╢≤™℮ 2009⁹ 

 ─ CA₈ ⌂▪ⱪ꜡כ♅⌐╟╢ II ₉│ ⌐

╩ ≡≡™╢─≢⁸ ₈ ⌂▪ⱪ꜡כ♅⌐╟╢ I₉⌐│ II ─ ╩

╣≡™⌂™⁹ 4 ─ ∞↑≢│ ≢│№╢⅜⁸ ─ │ ⇔≡™╢≤

ⅎ╟℮⁹↓─ │ ⌐₈ ₉╩ ≤∆╢ ⁸ ≢≥

─╟℮⌂ ╩ ∆╢─⅛⌂≥⁸ ◌ꜞ◐ꜙꜝⱶ─ ⌐ ⇔≡ ™ ╩ ⅎ√⁹ 

 ⌂⅔⁸ELF ─ ─ 2015 │⁸↓─ ╖╩↕╠⌐ ⇔≡⁸

─ ╩ ⇔≡⁸ ∆╢↓≤╩ ⇔≡™╢⁹₈ ≤ │⁸ ∆╢ ≤™℮╟╡

╙⁸ ─ ≤≤╙⌐ ╩╙∟⌂⅜╠ ה ⇔≡⅝√─≢⁸↓─ ╩ ╙

⇔√™⁹ ─ ⅛╠ ┼─ ─≡⇔≥ꜟכ♠─ ╩

ⅎ√™⁹₉ 
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7 ─ ≢ ┬♃▬─ ≤ ─ ≢ ─ ╩

┬  

 

  

8 ⁸≥↓≢╙Ⱶꜙכ☺▪ⱶ─ ╘™╘™ ⱪ꜡◓ꜝⱶ≤

⁸∟ⅎ─╦ ─ ⅎ 
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7  ─√╘─  

│ ⌐╟∫≡ ≢№∫√ ₁─╖╩ ≤ ╪≢™╢⁹ 

꜡ⱴfiכ꜡הꜝfi 

1  ─  

─ ≠↑╩ 4 ─ 4.1⌐ ⇔√ 2004⁹ ⌐⁸a ─ ₑMithen 1996

⅛╠ ↄ─ ╩ ↑⁸ ─ ─ 7.1 ╩ ≤⇔≡⁸↕╠⌐ ⅎ╩ ╘≡╖√⁹

Ⱶ☼fi│ ↕╣√ ─ ╛ ⌂≥⁸∕─ ⅛╠ ─ ╩ ╠⅛⌐⇔╟℮≤⇔≡⅝√⁹

⅜╕≤╘√╟℮⌐ 7.1─ ⌐ ⇔√ ─ ─ │ ≡─ ⅜╕╪═╪⌂ↄ ⇔≡⁸

╠⇔ↄ ↄ ↕╣√ ─ ╩ ⇔≡™╢⁹↓╣⌐ ⇔≡⁸↔ↄ ─ ─ ─ │

≥─╟℮⌐⌂∫≡⅔╡⁸╕√≥↓⌐ ⅛⅔℮≤⇔≡™╢─≢№╤℮⅛⁹ ⅜ ⅎ≡╖╢⌐⁸ ─

│ ╩ ╘⁸ PC╩ ™⁸∕─ ≢⁸ ─ ╠⇔╩ ⇔≡

╩ ↕∑⁸ │Ⱪꜝ♇◒הⱲ♇◒☻─Ɽכ♠≤⇔≡ ™ ⌐⇔⁸ ⅛╠ ↨⅛∫≡

╙ ↕∑≡⇔╕∫√⁹∑∫⅛ↄ ⌐ ╪∞ │ ⁸ ⇔√⅜⁸ ≢↓

╣╠╩ ∆╢ ╩ ⌐ ⌐ ∆╢↓≤⌐⇔√─≢│⌂™⅛≤ ⇔≡╖√⁹ 

│↔ↄ ⁸ aetificial intelligence ≤ ┌╣≡™╢⁹↓╣⅜ ⌐≤∫≡

╦╢≤™℮ ≤ ╩ ∆╢ ₁⅜ ≡⅝√⁹ 

─ ─ │⁸ ╩ ⅝╢ √∟─ ─ ╡ ╩ ⅎ╢⌐ √∫≡≤≡╙

⌐⌂╢⁹ ─ ╩ ⅎ╢≤⁸ ≢ ─ │ ─ ╩ ⁸ ⇔≡™╢⅛

⌐╙ ⅎ╢⁹ ─ ⅜ ⇔≡™╢╟℮⌐⁸∑∫⅛ↄ⁸5≈─ ⅜ ⇔ ™⁸ ⇔⁸

─ ≢ ─ ╩ ⇔√─⌐⁸ │ ⅛╠≥↓⌐ ⅛⅔℮≤⇔≡™╢─∞╤

℮⅛⁹ ∆╢⅛╙⇔╣⌂™ │≥─╟℮⌂ ╩╙∫≡ ╣≡ↄ╢─≢№╤℮⅛⁹ ─

╩ ⁸ ⌐ ↕∑≡™ↄ─≢№╤℮⅛⁹ ≤╙ ╦╣╢ ⅛╠ ╣⁸ ⌐

⌂ ╩ ╗⌐│⁸ √∟─ │ ─ ╩ ⇔⁸ ╩ ∆╢ ≢№

╢⌐ ™⌂™⁹ ⌐╟∫≡ ↕╣√ ─ ╩ ⁸ ⌐ ↕╣√ ⌐ ∆√

╘⌐│⁸ ≤ ╩ ╦∑≡ ┬ ⅜№╢⁹ │∕─√╘─

⌂ ↑╩∆╢≢№╤℮⇔⁸ ≤⇔≡─ │ ╩╙ ╡ ╪≢ ↕╣╢═

⅝≢№╤℮⁹ 

 

7. 1 ─ ─ ─  
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≤⇔≡ ╩ ∆╢─⌂╠≥─╟℮⌂ ה ה ╩╙≈╙─⅛╩ ∆╢√

╘⌐⁸ ◌ꜞ◐ꜙꜝⱶ ╩ ⇔√⁹ ⌐⅔↑╢ ─√╘─ │≥

─╟℮⌂ ╩ ╘╠╣╢─≢№╤℮⅛⁹ ⌂ ≢│⁸ │ ≤⇔≡─ ─ ⁸

⌐╟╡ ⅜ ╕╢⁹ √∟│ ה ≢ ╩ ╕╣╢⁹ ⌂ ≢ ╩ ┘⁸

≢ ╩ ┘√™⁹ ⅎ╢⌐ ─ ╛ ™ ≤⌂╢ ⅜™╣┌⁸∕╣│⁸√≤

ⅎ ─ ≢№╡⁸ ─ ≢№∫√≤⇔≡╙ ⌐ ∂╣┌⁸∕─ ⅎ╩ ↑≡ √⌂

─ ⌐ ⌂ ⅝ ╩ ╘╢↓≤⅜≢⅝⁸∕℮⇔√≤⇔≡╙ ⌐ ╘√ ─ ⅛╠ ⅝ↄ

╩ ╣╢↓≤│⌂™⁹ ≢⁸▬ꜞ▬♅ 1970 │ ╩ ⇔≡⁸₈ ─ ╩⁸

⇔⁸ ה ה ╩╦⅛∟ ™⁸ ⇔ ℮ ⌐ ⅎ╢ ╩ ╘╢╟℮⌂ ─Ⱡ

♇♩꞉כ◒╩↓∕ ╘╢═⅝∞⁹₉≤ ═≡™╢ 2002⁹ כꜞ▬◔ ⌐⅔↑╢ ╩ →

╢↓≤│ ╙ ≢№╢≤ ⅎ╢⅜⁸ ─ ⁸ ─ ⅜ ⇔√ ≢⁸ ⅔╟

┘ ⌐ ∆╢ ≠↑⅜≤≡╙ ™⁹↓℮⇔√ ─ ≢⁸ ⌐⅔↑╢ ─ ≈≤

⇔≡─ ─ ⌐≈™≡ ⅎ≡╖╢↓≤⌐⇔√™⁹ 

 ╩╘←∫≡ ╡ →╢═⅝ ─ ╩ 7.1 ⌐ ⇔≡╖√⁹ ≤™℮ ─

⅜ ─ ≤ ─ ─ ⌐╟∫≡ ↕╣╢≤⇔≡╙⁸ │ ∕─╙─⌐

ↄ─ ╩ ≤∆╢≤│ ⅎ≡™⌂™⁹√≤ⅎ┌⁸ ה ה ─ ⌐

╩≤╣┌╟™⁹ ─ ─ ─ ⌐│∆≢⌐⁸ ⌐ ╦╢ │ ⌂ↄ

│⌂™⁹⇔√⅜∫≡⁸╗⇔╤⇔∫⅛╡≤ ⌐ ╡ ╖⁸ ╩ ⅝╢√╘─

≤⇔≡ ╖ ≡≡⁸ ╛ ⌂≥≢ ╩ ╪≢╒⇔™⁹ ≤ │ ≤⇔

≡ ⇔⁸ ≢─ ╛ ╩⁸∕⇔≡ ─ ≢ ≤╙ ⌐ ⅝╢ ה

╩ ╗═⅝≢№╢⁹ ─ │ ≤⇔≡ ⇔⁸ ≤ ≢ √

ה ╩ ┘ ↑╢╟℮⌐⇔√™⁹↓─╟℮⌐ ⅜ ╩ ⅎ⁸ √∟─√╘─

╩ ⌐ ⅎ≡⁸ ⌐ ↕╣≡™╢─⌂╠⁸ ≤⇔≡⌂∆═⅝ │ ─

─ ⌐⅔™≡╙ ╩ ∆↓≤⅜≢⅝╢≢№╤℮⁹⇔√⅜∫≡⁸ ≤™℮ ⌐ ↕╣

√ │⁸ ≤ ╩ ⇔≡⁸ ─ ה ╛ ⅜ ⌐

↕╣╢╟℮ ∆╢ ╩╙∫≡⁸ ↄ─ ┘ ╩ ≠↑╢ ╩⇔⁸ ⌂

╛ ─ ⅜≢⅝╢╟℮⌐⁸ ∆╢↓≤≢№╤℮⅛ 7.2 ⁹ ⌐⅔↑╢ ─

│ ⌐⅔↑╢ ⌐ ─ ╩ ←↓≤╩ ╘╢≢№╤℮⇔⁸ ™≡

⌐⅔↑╢ ─ │ ⌐⅔↑╢⁸ ⇔ↄ ↕╣√ ─ ⌐╙

─ ╩ ╘╢↓≤≢№╤℮⁹ ⌐⅔↑╢ ─ │⁸ ™ ⌐ ≤⇔≡

╩ ∂√ ⁸ ╛ ╩ ╢⌂≥─ ⌐ ⇔≡™ↄ√╘─ ╩

ⅎ╢ ╩ ∆╢√╘⌐ ≢№╤℮ ⱨ▫◄fi 1993⁹ 

▬fi♪─ ≤ ─ ╩ ╢♅ⱪ◖ ⌐ ╦∫√ Shiva 1993 │₈⸗ⱡ◌ꜟ♅ꜗכ╩

≤⇔√ ⁸ ─⸗ⱡ◌ꜟ♅ꜗכ│ ╩ ─ ⅛╠ ⇔⁸∕─ ≤⇔≡

⅛╠╙ ╩ ↕∑╢⁹ ⌐⅔™≡│ ⁸ ⁸ ⁸ ─ ↓∕⅞─

⅜⁸ ⌐ ⅜⌂™≤™℮ ≢ ↕╣≡⅝√⁹ │ ∆╢─∞⅜ ↕╣≡™╢

─≢№╢⁹₉≤ ∫≡™╢⁹ ⁸ ⌐ ╣╢ ╛ ה │ ─⸗ⱡ◌ꜟ♅ꜗכ

╩ ⅝ ↓⇔≡⁸ ↕ ─ ⌂ꜟⱣכ꜡◓⌂ ╩ ⇔⁸ ⌐ ╩ ∑

╘╢ ≢⁸ │ ╩ ∆╢─╙ ⌂╒≥⌐ ⅜ ⇔≡™╢⁹∕─ ⁸

⌐ ↕╣≡⅝√ │ ─ ⌐╟∫≡ ⇔⁸ ∆╢╙─⌂─≢⁸

─≤↓╤ │∕─ ╩ ↕∑≡ ⌂ ─ ─ ╩╙

⌂╙─⌐⇔≡™∫≡™╢⁹∆⌂╦∟⁸ ⁸ ╘√™↓≤│ ─ ╩ ∆╢ ╩

⇔⁸ ─ ≤⇔≡─ ╩ ∆╢↓≤≢№╢⁹↓╣│╕↕⌐ ≢ ⅎ⁸

≢ ∆╢↓≤≢№╢⁹ 
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7.1 ◌ꜞ◐ꜙꜝⱶ ─   

 

 

7.2 ─  
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2  ∆╢ ─    

ה  ה ⌐⅔↑╢ ─ ⌂ ה ה │ ⌐ ∑⌡┌⌂╠⌂™⅜⁸

↓↓≢│ ─ ╩ ⇔⁸ ↄ─ ┘ ╩ ≠↑╢ ≤⇔≡

╩ ╡ →≡ ⅎ≡╖√™⁹ ⌐⅔↑╢ ╩ 4≈─꜠ⱬꜟ⁸∆⌂╦

∟ ⁸ ⁸ ⁸ ⌐⅔™≡ ⅎ╢⁹⇔⅛⇔⁸ ≤™℮ ⅜ ╦╢ ⌐⅔

™≡│ ⅜ ⇔⁸ ≤™℮ ≢│⅔↕╕╠⌂™─≢⁸ ≤™℮

╩ ∆╢↓≤⌐⌂╢⁹ ≤™℮ ⌂ ─⁸↕╠⌐ ⇔√ ╩ ∆╢↓≤

│ ≢│⌂™⁹ꜞ○♦☺ꜗⱠ▬꜡⌐⅔™≡ 1992 ⌐ ↕╣√ ≤ ⌐ ∆╢ ≢

↕╣√ 5 ─℮∟⌐⁸ ╛▪☺▼fi♄ 21⅜ ╕╣≡™√⁹ │

╩ ⇔≡⅔╡⁸2010 │ ─ ≢⁸ ⌐⅔™≡ 10 ⅜

↕╣√⁹ 

─ │ 3000 ⌐ ┬≤╙ ↕╣╢ ⌐⁸ 1 ⁸ ╙ ╘╢═

⅝≢№╢⁹ ⅜╕∫√ↄ ╦╠⌂™ ⅜ ↄ ⇔≡™╢─⌂╠┌⁸↓╣╠│ ⌐╟╢

─ ⅛╠ ≢⅝╟℮⁹⇔⅛⇔⁸ ⅜ ∆╢⌂≥ ╩ ╓∆ ─ ⁸

№╢™│ ⇔√ ⅜ ╦╡ ∫≡ ™≡⅝√ ─ ⁸ ⁸ ⁸ ⁸

⁸ ⌐ ╢╕≢⁸ ─ ה ─ ≢ 6 ─ ─ ⌐ ∫≡

™╢↓≤│ ≢№╢ Ⱪꜞⱴ♇◒ה 1997⁸Frankel  1995⁹ 

─√╘⌐ ─ ╩ ╠∕℮≤™℮↓≤│⁸ ⌂ ≢╦⅛╡╛∆ↄ

↓ⅎ╢⁹↓╣⌐ ⇔≡⁸ │ ↕ⅎ╙ ⅝ ╣⌂™─≢⁸ ─ ⌂

⅜ ≤⌂╡⁸ ⌐ ⅜⅛⅛╢√╘⁸ ─ ╩ ⅛⌂™⁹ ⌐ ⇔√ ⌐

│ ╩ ╗ ⁸ ⁸ ⁸ ⁸ ╖ ⅎ ⁸ ─ ↕⁸

≤ ⌂≥⁸ ↕╕↨╕⌂ ⅜ ⅎ╠╣╢⁹⇔⅛⇔⌂⅜╠⁸ ─ ⌐

≤∫≡⁸≤╡╦↑ ⌂꜠ⱬꜟ│ ≤ ≢№╢⁹Shiva 1993 │₈ ─ ╩ ∆╢

↓≤│Ᵽ▬○♥◒ⱡ꜡☺כ─ ─ ─ ⅜№╢⁹ ⌐ ™ ╕╣≈≈№╢

⌂ │∕─ ⌐ ⌐≈™≡─ ─ ╩☼כ♬─╣╦╣╦⁸ √∆ ─ ─ ╩

⇔≡™╢⁹₉≤ ∂≡™╢⁹ │ ┼─ ⅜ ≢№╡⁸ ─ ─

╩⌂⇔≡™╢⁹ ─ ─ ⌐≈™≡│⁸ᵑ ⁸ ⁸ ─  ⁸

ᵒ ⁸ ⁸ ─  ⁸ᵓ ≢─ ⁸ ⌐╟╢ ╩ ∑⌡┌

⌂╢╕™⁹╕√⁸ ⌐╟╢ ╩ ∆╢ ≢│⁸ᵑ ⌐⅔↑╢ ⌂ ╛

─ ╡ ⁸ᵒ ╛ⱱכⱶ●כ♦fi─ √⌂ ≠↑⅜ ╘╠╣╢⁹↕╠⌐⁸

─ ╛ ─ ⅜ ≢№╢⁹ 

▪◦ꜝכꜚ│ ╛ ─ ⌐⅔↑╢ ⌐ ∆╢ ╩ ∫≡⅝√⁹

─꜠ⱬꜟ≢ ⅎ┌⁸ ─ ╩╘←╢ ꜠ⱬꜟ⅛╠ ─ ╩ ╗ ꜠ⱬꜟ

╩ ⇔⁸ ─ ꜠ⱬꜟ╩ ⇔⁸ ≢│ ꜠ⱬꜟ⁸ ⌂ↄ≤╙

─ ─ ╕≢│ ≢ ∫≡⅝√⁹ ≢⁸ ╛ ⌐ ╦╢ ╙ ⇔

≡ ™⁸ ≤ ╩ ╦∑≡⁸ ─ ≤⇔≡ ╩╕≤╘╟℮

≤⇔≡⅝√⁹ ⌐⁸ ╩ ╢√╘─ ≢ ⅛╠ ─ ─ ╩ ↑√─

≢⁸ ─ ─ ╩ ⇔≡™√⁹ ≢⁸ ⅜ ─ ≢ ╩ ⇔

≡⅝√↓≤⁸ ⅜ ─ ⌐╟∫≡ ⇔™ ╩ ↑≡™╢↓≤⁸↕╠⌐

╩ ∆╢√╘─ ⌂ ╩ ≢ ⇔≡⅝√⁹↓╣╒≥ ⌂ ╩ ⌐ ┬

⌐│ ↄ ∫√ ꜟכꜙ☺⸗ ⅜ ≢№╢⁹ 

≢ ⇔≡⅝√ ≢│⁸ ∆╣┌ ╩ ≡⁸ │ ∆╢╟╡╙ ∆╢↓≤

⌐⇔⁸ │ 40%⌐ √⌂ↄ⌂∫√⁹ ⌐ ∆╢ ⌐ ™ ⌐ ╩ ™√

√∟⅜ ─ ↕╩ ∆╢╟℮⌐│⌂∫√⅜ 2004╒⅛ ⁸∆←⌐ ╩

™√ ≤™℮ ⌂ ─╖─ ⌐ ╩∆ↄ╦╣≡⇔╕∫√⁹ ≢№╢◦
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fi●ⱳכꜟ≢│ ╩ ╘⌂™⅜⁸ ─╟℮⌐ ─ ╩ ⌐ ⇔≡™╢ │

⌐⌂™⁹ 

╛ │▪☺▪─ ─ ♩☻ꜞ◐─Ɽ♇꜡כꜜ⁹√∫№≢╤↓≥╢∆≥ ─

₁│ │ ─ ≢№╡⁸ ⌐ ╦╣≡™╢◄♦fi─ ⅛╠ ↕╣√ ─ ╕⇔ↄ⌂

™ ╖≢№╢≤ ⅎ≡™╢╟℮≢№╢ ♃♇☺ 1998⁹⇔⅛⇔⁸↓℮⇔√ ⸗╛כ♫▬♃ꜙ◦╙≢

fi♥♇♁כꜞ│ ⁸ ─ ⁸ ╩ ─ ≤⇔≡ ⌐⇔√⁹↓╣╠╩ ⇔

√ ≥╙│ ⌐ ╩ ↓⇔⁸ ─ ─ ⌐⌂╢≤⇔≡™╢⁹ ─ ≢ ─ ╩

⇔√↓≤⅛╠⁸ ╛ ⌂≥ ≈⌂⅜∫≡ ⅝⁸ ╩ ∆↓≤⅜≢⅝╢╟℮⌐⌂╢ ⸗fi

ꜞכ♁♇♥ 1919⁸כ♫▬♃ꜙ◦1912⁸ 1986⁹ ⅛⌐⁸ ≤ ₁─ ╦╡⌐≈™≡─

fi◓↕╣⁸♬כ꜠♩│ ─ ≢╙№╢ ⁸ ↕╠⌐ ⌂≥╙ ↑

ⅎ╣┌⁸ ─⅛⌂╡─ │ ┬↓≤⅜≢⅝╢⁹ 

ELF ≢│ ╩ ≤⇔√ ⱪ꜡◓ꜝⱶ M╩ ⇔≡⅝√⅜⁸ ⌐

ꜟכꜙ☺⸗│ ₈ ╙─⅜√╡₉⇔⅛ ⇔≡™⌂™⁹ ╩ ≢│

⌐⇔⁸ ╩ ─ ≤⇔≡™⌂⅜╠⁸ ⌐≈™≡│

⅛╠ ╡ →╢↓≤⅜≢⅝≡│™⌂⅛∫√─≢№╢⁹╕√⁸♩ꜝfi☻Ɽכ☺꜡◖◄הꜟ♫♁כ≢

∂╠╣≡™╢╟℮⌐⁸ ⌐ ⅎ⌂™≢⁸ ₁ ⅜ ⌐≈™≡╙ ™╩ ╓∆ ™

╩ ⇔⌂™≤ ⱨ◊♇◒☻ 1990⁸ ─ ╩≤≥╘╢↓≤│≢⅝∏⁸

─ ─ │√∫√ 1 ─ ⅜ ⅝ ↓⇔√≤ ⌐ ╢─≢№╤℮⁹ ⁸ ⌂

≤™℮ ⌐ ⅎ≡ ╩ ∆╢√╘─ ≤ ה ╩

─ ≢ ═╢╟℮⌐⁸↓─╟℮⌂ ⌂ ⌐↓∕ ╩╙≡╢╟℮⌐⁸ ⅛╡╛∆ↄ ⌐

ꜟכꜙ☺⸗ ≤⇔≡ ⇔√™⁹ 

 

3  ─ ╩ ∆╢  

─ ⌐│ ─ ⁸ ╛ ⅝╢ ─ ⁸└⅝↓╙╡╛™∂╘ ⌂≥⁸

⌂ ⅜№╢⁹↓╣╠─ ⌐│⁸ ≥╙√∟╩ ⌐ ╛ ⅛╠

─⅛∑╢╟℮⌂⁸ ─ ⌂ ⅜№╢≤ ⅎ╠╣╢⁹↓─√╘⌐ ⁸ ─⌂⅛⌐⁸

ה │ ↑╠╣╢ ⅜№╢⅜⁸╕∏│ ⌐ ╩ ∫≡⁸ ≤⇔≡

─ ⌐≈™≡ ⌂ ╩ ╘╢⁹ ─ ◌ꜞ◐ꜙꜝⱶ≢№╢ │

⅜ ╘╢╙─≢№╢─≢⁸ ≢│ ⌐ ◌ꜞ◐ꜙꜝⱶ╩ ≤∆╢⁹ 

 ╩ ≤⇔≡⁸ ⌐⅔↑╢ ─ ╩ ∆√╘⌐│⁸ ╩ ⇔⌂⅜╠⁸

∕─ ה ╩ ↄ ⇔⁸ ╩ ─◌ꜞ◐ꜙꜝⱶ ⌐

↕∑╢ ⅜№╢ ╠ 2013⁹ ⌂ ≤ ╩ ≢⅝╢ ─ ╩

∆╢ ╩╙∫≡⁸ √∟│ ─ ╩ ⌡⁸ ≤⇔≡─ ─ ╩

⅛╠ ∂≡⅝√ 1996⁹⇔⅛⇔⁸ ╛ ╩ ╘≡⁸

│ ≢ ╘╢═⅝≢⁸ ≤⇔≡─ │ ⌂™≤─ ⅜ ≢№╡ 1996⁸

2009⁸ ה ─ │ ─ ╘⌐╟∫≡ ╛

⌐ ™⁸ ⌐⅔™≡ ╩ ⇔≡⅝√⁹ 

2009 │ ⌐⅔↑╢ ◌ꜞ◐ꜙꜝⱶ─ ≤⇔≡⁸

─ ⌂≥╩ ⇔⁸↓╣╕≢⌐ ≤⇔≡─ │ ↕╣∏⁸ ≤

⌂ ─ ⅜ ↕╣√ ╩ ∂≡™╢⁹╕√⁸ ≢│₈ ⌐⅔↑╢ │⁸

≤ ⌂ ─ ╩ ≤⇔⌂⅜╠⁸ ≢ ה ⌐ ╘╢↓≤⅜ ≢№╢⁹₉

≤⇔⌂⅜╠╙⁸ ⌐ ⇔≡₈ ה ╩ ↄ◌ꜞ◐ꜙꜝⱶהⱨ꜠כⱶ꞉כ◒

╛⁸ ─√╘─ ─ ─ ╡ ⌐ ∆╢ ╩ ╘√™⁹₉≤ ⇔≡™╢⁹ 

ה 2011 │⁸ ─ ≤ ─ ⌐≈™≡ ₈

≤ ₉─ ⅛╠ ╩ ⇔⁸ │ ⌐ ≢ ↕╣⁸ ה ┼≤
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╗⌐≈╣≡ ₁⌐ ⇔⁸≤╡╦↑ │ ⇔≡™╢↓≤╩ ⇔√⁹╕√⁸ ─

⌐│ ⅝ ⅜ ⅛∫√⅜⁸ ≢│ ⅜≢⅝⌂™─≢ │ ⌂≥⁸

╙ ╘≡ ⌂ ⅜№∫√⁹ 2012ₐ ₑ─ √∟─⁸

⌐ ∆╢ │⁸ │ ⌂ ─ ╩ ≤⇔≡⅔╡⁸

≢│ ⌐⅔↑╢₈ ⅜ ─╟℮⌂⁸∆═≡─ ≢ ⌐ ╦╢ ╩ ╡ ╣╢

∞↑≢│ ≢№╢≤ ╦↨╢╩ⅎ⌂™₉≤⇔≡™╢⅜⁸ ⌐ ─ │⇔≡™⌂™⁹ 

─ ⅜⅔╠∏⁸↓╣╕≢─╟℮⌐ ─ ∞↑≢│⁸ ≢ ⇔

√ ─ ╩ ╡ →╢↓≤│≢⅝√⅜⁸ ╩ ∆╢╟℮⌂ ⌂ ≢─

│ ≢№∫√ 2011⁹ ⌐ ∆╢ ╙ ⇔⁸♩ⱦꜞ◦

≢ ⌐ ↕╣√ ─ ╛ │ ⌐ ↕╣∏⁸ ⌂ ⱪ꜡◓ꜝⱶ╙

⌐ ↕╣⌂™≤™℮ ─⌂⅛≢⁸ │ ↄ ⇔√≤™ⅎ╢⁹ ─ ⅜

⌂ ⌐ ≠⅛∏⁸ ⌐ ╩ ╡⁸ ╩ ⅛∑╢⌂≥ ⌂ ⁸

♃כ♦╢↑⅔⌐ ─ ≤ ∆╢ ╙ ⌂ↄ⌂⅛∫√⁹↓─ │ ─ ⌐⅔™≡

≤ ╩ ⇔≡™⌂™↓≤⌐№╢─≢⁸ ╩ ⌐ ∆═⅝∞≤─

╙№╢ ╠ 1998⁹ 

↓─╟℮⌂ ⇔╛∆™ ⌐ ∫≡ ╩ ╘╢ ™ ⌐ ⇔≡⁸ ⌂⅜╠

⌐ ╩ ╘╢ ╙⌂↕╣≡⅝√⁹ ╩ ─ ≤ ↕∑ ⌐ ∆╢

⅛╠⁸ 6 ─ ⌐⅔↑╢⁸5 2 ⌐╕√⅜∫√ ה 2001⁸

◒꜡☻◌ꜞ◐ꜙꜝⱶ⌐╟╢ ה ─ ┼─ ≠↑ 2007⁸◒ꜝ

Ⱪ ◒ꜝⱩ ⌐╟╢ⱨ▫ה♪ꜟכ꞉כ◒╩ ∂√ 1980 ⌂≥⁸

─ ⌐╟╢ ╙⌂↕╣≡⅝√⁹ 

≢│ₐ ⱪ꜡◓ꜝⱶₑ⅔╟┘ₐ ⱪ꜡◓ꜝⱶ ₑ

╩ ⇔≡™╢ 2010⁸2011⁹↓╣╠│ ה ╕≢─ 9 ╩ ⇔⁸

15 ⁸ ≤ ⌂ ─ ╩ ⌐ ≤─◒꜡☻◌ꜞ◐ꜙꜝⱶ≤⇔≡⁸

⌐ ⱪ꜡◓ꜝⱶ─ ╩ ╘≡⅔╡⁸╟ↄ ↕╣√ ⌂ ה ≢№╢⁹

↓─ ─ ⌂ ─ ⌐│⁸ ≢ ↕╣√ 2005 ה

╛ 10 COP10⁸2010 ⅜№∫√≤ ⅎ╠╣╢⁹ 

≢│⁸ √⌂ ╖≤⇔≡ ─ Place- based education ה 2010 ⅜ ↕╣

╘≡⅔╡⁸↓╣╠│ ╠⅜ ─ ╩ ∆╢ ╩⇔⌂⅜╠ ─ ≤

╩╘↨∆ ≢⁸ ╩ ↕∑╢╟℮⌂ ⌂ ╩ ⇔≡™╢⁹ 

│ ⌐⅔↑╢ ≤⇔≡─ ─ ╩ ∆╢ ─╙≤⌐⁸₈ ⁸

⌐ ∆╢ ◌ꜞ◐ꜙꜝⱶ─ ₉╩ ≤⇔≡⁸ ◌ꜞ◐ꜙꜝⱶ

─ ⱪ꜡☺▼◒♩⁸2009 2010 ╩ ⇔√⁹↓─ ≢│⁸ ◌ꜞ

◐ꜙꜝⱶ⌐ ∫√ ה ה ─ ⌐⅔↑╢ ─ ╡ ™ ╩ ⇔≡ ⇔⁸↓

╣╠⌐ ⇔≡™╢ ─ ה ⅔╟┘ ≤ ≤─ ╦╡╩ ⇔⁸ ⌂

◌ꜞ◐ꜙꜝⱶ≤⇔≡ ∆╢ ╩ ⇔√ 7. ⁹ 

≢│⁸↓─ ⌐⅔™≡ ≤⇔≡ ™√ ─ ≤ ⁸ ⅔╟

┘↓─ ≢№╢ ◦fiⱳ☺►ⱶ≢─ ה ⌐ ∆╢ ─ ╩╕≤╘╢⁹

↕╠⌐⁸ ─ ⁸ ⌂ ─ ⁸ ה ⌐⅔↑╢ ◌ꜞ◐ꜙꜝⱶ╛

≢│ ⇔⅝╣⌂™ ⅜ ∆╢↓≤╩ ⇔⁸ ≤⇔≡─ ─ ⁸⅔╟┘

╩ ∆╢⁹ 

 

4  ─ ⅔╟┘  

☿fi♃כ│ ─ ⌐╟╡⁸ ─ ╩ ≡⁸ ⌂

╩ ⇔≡⅝√⁹ ₈ ─√╘─ ⱪ꜡◓ꜝⱶ₉GLOBE
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│ 1995 ⅛╠ ⇔≡⁸  (2019 )╙ ⇔≡™╢⁹ ─ │ 2 ↔≤ ⌐ 15

20 ≢№╢⅜⁸ ≢│ ⅛╠ ╕≢ ╘≡ 25, 000 ⅜ ⇔≡™╢ 1 ⁹

₈ Ⱡ♇♩꞉₉◒כ EILNet │ GLOBE⌐ ⇔√ ─

≢№╡⁸2000 ⅛╠ 2003 ╕≢ ↕╣√ 2 ⁹ √∟│↓╣╠─ ─ ה ⁸

─ ⁸ ─ ⌂≥⌐ ╦∫≡⅝√⁹╕√⁸ ⌐

╩ ⇔≡⁸ ─ ╛ ╩ ℮≤≤╙⌐⁸ ╩ ⇔⁸ ╩ ⇔

≡⅝√⁹↕╠⌐⁸↓─ 2 ─ ≤ₐ ⌐ ∆╢ ₑ ⁸

⁸⅔╟┘ ₐ ₑ 1 1991 ⅛╠ 42 2009

─ 3 ☻כⱬ♃כ♦╩ ⌐☻כⱬ♃כ♦─↓⁹√⇔ ≠™≡⁸ ⁸ ⁸

⁸ ─ 3 ⌐⅔↑╢ ה ─ ≤ ╩ ⇔≡ ⇔⁸

◌ꜞ◐ꜙꜝⱶ ─ ≤⇔√⁹  

↕╠⌐⁸↓─ ─ ≤⇔≡ ⇔√ ◦fiⱳ☺►ⱶ⌐│ ⅛╠ 200 ─

⅜№╡⁸38 ─ ⅜ ↕╣√⁹ ≢ ↕╣√∆═≡─ ⌐ ╦╢

─♥◐☻♩⁸⅔╟┘ₐ ◦fiⱳ☺►ⱶ₈ ┼─ √⌂ ₉ ₑ 4

⌐ ╦╢ ─ ♥◐☻♩╩ SPSS Text Analytics  for Surveys(ver. 4.0.1) ╩ ™≡

╩ ╩♪כ꞉כ◐⁸™ ⇔√⁹ 

 

1 ₐ ─√╘─ ⱪ꜡◓ꜝⱶ GLOBE ☿fi♃כ ⁸e 1995

⅛╠ 2008⁹ 

2 ₐ Ⱡ♇♩꞉כ◒ ⁸e 1 2000 ⅛╠ 2 2003⁹ 

3 ₐ  ⁸e 1 1991 ⅛╠ 42 2009⁹ 

4 ₐ ◦fiⱳ☺►ⱶ₈ ┼─ √⌂ ₉ ₑ 2012⁹ 

 

1.  ─ ─♪כ꞉כ◐≥  

─√╘─ ⱪ꜡◓ꜝⱶ GLOBE⅔╟┘ Ⱡ♇♩꞉כ◒ EILNet ─⸗

♦ꜟ ─  

 ↓╣╠─ GLOBE⅔╟┘ EILNet ⅜ ↕╣√ │ ─╖⅜⸗♦ꜟ ≤⇔≡

⌐╟╡ ↕╣≡™√⁹ ⁸≥─╟℮⌐ ⌂≥≤ ↕∑╢⅛⌐≈™≡ ⅜ ≢№

∫√─⅛⁸ ≢│ ⌐ ⌂≥⌐ ╡ ∫√ │≢⅝≡⅔╠∏⁸ ─ ─

⅜ ≢№∫√⅜⁸ ₁⌐ ⅜ ↕╣╢≤≤╙⌐⁸∕─ │ ⌐ ⇔≡™∫√⁹

7. 2⌐╟╢≤⁸╕∏⁸ ≢│⁸89─ ─℮∟⁸ ⌐⅔↑╢ ⅜ 32 ≤ ↄ⁸

™≢ ⌂ ─ ≢ 16⁸ ≢ 8⁸◒ꜝⱩ ≢ 7⁸ ⅜ 12≢№∫√⁹GLOBEⱪ

꜡◓ꜝⱶ│ ⌂ⱪ꜡☺▼◒♩≢№╢─≢⁸ ≢ 3 ⅜ ╠╣√⅜⁸ ⁸ ⁸

≢│ 1 ─╖≢№∫√⁹GLOBEⱪ꜡◓ꜝⱶ│ ⌂ ╩ ≤⇔≡™√─≢⁸

≢ ╡ →╢↓≤⅜ ™─│ ⌂↓≤≢№∫√⅜⁸ ⌐ ─ │ ┼≤ ⅜

∫≡™∫√⁹↕╠⌐⁸GLOBEⱪ꜡◓ꜝⱶ 4 ⅛╠│ ≤ ╙⸗♦ꜟ ≤⇔≡ ∆╢╟℮

⌐⌂╡⁸ ⁸ │ ⇔≡™∫√⁹ ─ 48 ─℮∟⁸ ╙ ™─│ ⌂

─ ─ ≢⁸17 ⅜ ↕╣≡™╢⁹≈™≢ ≤ ⅜ 7 ⁸ ≤◒ꜝ

Ⱪ ⅔╟┘ ⅜ ≢№∫√⁹ ≢│⌂ↄ⁸ ╛ ≢─ ╖⌐

⅜ ╠╣╢⁹ ─ 52 ≢│⁸ ─ 9 ⅜ ≢⁸≈™≢ ⁸ ⁸◒

ꜝⱩ ≢ 5 ≢№∫√⁹ ≢⅝⌂™ ⅜ 3 ╙ ↄ 14 №╡⁸ ≤

╩ ⇔√ ⅜ ↕╣≡™√⁹ 
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7.2 ≤ ─  

 
 

ₐ ₑ⌐ ╠╣╢  

 ₐ ₑ≢│ ≤ ╩ ⇔≡ ╡ ∫≡™╢⅜⁸ ≢│ ∑∏⌐ 7. 2⌐

ⅎ√⁹ ≢│ ≤⇔≡ 11 ⅜№╢⁹ ≢│ 50 ─℮∟⁸ ⌂

─ ≢ ╙ ™ 13 ⁸ ⁸ ⁸ ≢∕╣∙╣ 6⁸5⁸4 ⅜ ↕╣≡™╢⁹

⌂ │ 13≤ ™⁹ ≢│ 20 ─℮∟⁸ ⅜ 6 ≢ ™⁹ ≢│ 37 ─

℮∟⁸ ⅜ 8 ⁸◒ꜝⱩ ⅜ 5 ⁸≈™≢ ⅜ ™⁹ ⌂ ─ ─ │

3 ─╖≢№╢⁹ │ 6 ≢№╢⁹⇔√⅜∫≡⁸ ≢│ ⁸ ≢│ ⌂

─ ⁸ ≢│ ⁸ ≢│ ⅔╟┘ ⌐⅔™≡ ⅜ ⌐ ╘╠╣≡™

√≤™ⅎ╢⁹ ─ ≤GLOBEⱪ꜡◓ꜝⱶ EILNet ╩ ╗ ─ ╩

⇔≡╙ ─ ╩ ⇔≡™√⁹ 

3 ─  

╩ ┘╟⅔☻כⱬ♃כ♦√⇔ 7.2 ⌐╟∫≡⁸ ╩ ⁸

⁸ ⌂ ─ ⁸ ⁸◒ꜝⱩ ⅔╟┘ ─ ⌐ ⇔

√ ≢⁸↓╣╠─ ╩ ∆╢≤ 7. 3⌐⌂╢⁹ 

ee ee ge ee ge ee ge

11 11

6 7 6 32 8 5 64

4 1 1 3 9

5 4 9

3 3

2 1 1 1 5

1 1

2 2

2 2

2 1 3

4 4

1 1

1 1

1 3 4

5 5

1 1

1 1 1 3

1 1 1 1 4

1 4 1 1 7

13 17 2 16 3 2 53

7 8 9 24

4 3 7 5 5 24

1 1 1 3

1 5 2 8

3 1 2 6

13 1 4 12 6 14 50

11 50 48 20 89 37 52 307

ge 
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ᵑ ─ ⅛╠ √  

 ─ ≢⁸ ⅜ ╙ ≤⇔≡ ╡ →╠╣≡™╢ │⁸3 ≢∆═≡ ⌂™

⇔ ≢№╢⁹ ╩ ┬ ⅜ ≢│ ⌐ ∫≡™╢≤ ℮↓≤≢№╢⁹

≢│ ≢⁸3 ≤╙⌐ ≢ ╡ →╠╣╢↓≤⅜ ⇔№╢⁹ ≢│

─ ≤⇔≡ ╩ ╡ →╢↓≤│ ⌂⅛╠∏№╢⁹ ה ≤ ≢

╡ →╠╣╢↓≤│╕╣≢№╢⁹ 

 ─ ≢≥─╟℮⌂ ⌐ ╦╢ ⅜ ─ ≤⇔≡ ╡ →╠╣≡™╢─≢№╤℮⅛⁹

≢│⁸ ⌂ ⁸ ╩ ╣╢ ─ ⁸ⱥה♩כ▪▬ꜝfi♪⁸ ⌂≥⅜ ╡ →

╠╣≡™╢⁹ ≢│⁸↓╣╠⌐ ⅎ≡⁸ ⁸☿Ⱶ ─ ⁸ ╛

─ ⁸ ⁸ꜞ◘▬◒ꜟ⅜ ╡ →╠╣≡™╢⁹ ≢│⁸↕╠⌐ ⁸ ⁸

⁸ ⁸ ─ ⅜ ↕╣╢⁹ ⅛╠ ה ⁸ ⌐╕≢ │

⇔≡™√⁹ 

 ─ ≢│ ─╟℮⌐ ─ ╩ ≤⇔≡ ℮ ⅜ ≡ↄ╢⁹ ≢│

╡─ ╖⁸ ≢│ ≤ ≤─ ⁸ ≤™℮╟℮⌐ ≤ ─

╩ ╘╢ ⅜ ↕╣≡™╢⁹ 

ᵒ ─ ⅛╠ √ ⌂ ─  

≤ ≢│ ⌐ ∆╢ │ ⌂ ─ ≢ ℮↓≤⅜⅛⌂╡ ↄ⁸ ≢

│ ─ ⁸ ≢│ ─ ─ ≢№╢⁹∆⌂╦∟⁸ ╩ ⌂ ≤⇔

≡ ╡ →╢√╘⌐ ⌂─│ ⌂ ─ ≤™℮↓≤≢№╢⁹ ≢│⁸ ⌂

─ ≤ ⁸ ⅛╠⁸ ╕≢╩ ╘≡™╢⅜⁸ ≢│⁸

─ ⌐ ⅎ≡⁸ ─ ⁸JAXA ⌂≥─ ⅛╠ ╩ ┬↓

≤⁸ ⌐╕≢ ⅜ →╠╣≡™╢⁹ ≢│ ⌂ ─ │ ⌂™⁹ ╛

⌂≥⌐╟╢ ≢│⁸ ╩ ↔≤⌐ ⇔⌂⅜╠⁸ ↄ⅛≈ ↄ ┬√╘⌐⁸ ⁸

⁸ ╛ │≤≡╙ ⌂ ≢№╢≤ ⅎ╠╣╢⁹⇔⅛⇔⌂⅜╠⁸

╩ ≤⇔√ ─ │╕╣⌐⇔⅛⌂™⁹ 

ᵓ ╛◒ꜝⱩ ⌂≥⌐╟╢  

GLOBEⱪ꜡◓ꜝⱶ─ ≢│ ─ ≤⇔≡─ ⌂≥⁸◒ꜝⱩ ─ ⌂

≥≢ ≢ ⌂ ⅜ ╦╣≡™╢ │ ⌂⅛╠∏№╢⁹ ≢─ │

™ ≢№╢⁹≥─ ⌐⅔™≡╙⁸ ─ ⌐ ≡│╘╢↓≤⅜≢⅝⌂™ ⅜⁸1 2

№╡⁸ ⌂ ─ ╛◒ꜝⱩ ≢ ↕╣≡™╢≤ ∆╢⅜⁸ ⌐│ ⅜ ™⁹

≢│ ⁸ ╡⁸ ⱦ○♩כⱪ⁸◘►fi♪כ◔ꜙ♦◄ה◦ꜛfi⁸ ﬞ ESD⌂≥⅜

↕╣≡™╢⁹ ≢│ ⁸ ─ ⁸ ─ ⁸♄ⱶ─ ⁸◗Ⱶ

⁸ ♅♃fi─ ⌂≥⅜ ≤⇔≡ ╡ →╠╣≡™╢⁹ ≢│◔♫ⱨ ◌הfiכꜞ◓⁸

fi♥כ ╡⅛╠ⱥה♩כ▪▬ꜝfi♪⁸ ⁸ ⌂≥─ ─ ╩ ╪≢™╢⁹  
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7.3 ─  

 
 

4 ◌ꜞ◐ꜙꜝⱶ ─  

◌ꜞ◐ꜙꜝⱶ │ 2 ⌐ 10 ⇔⁸ ↕╣√ ╩ 7. 4⌐ ⇔√⁹↓─

≢ ⌐ ∆╢ ╩ ∂≡™╢ 11 ─ ─♥◐☻♩⅛╠ ♪כ꞉כ◐√╣↕

540 ≤◌♥◗ꜞ 30 ⇔√ ╩ 7. 5⌐ ⇔√⁹ ╩♪כ꞉כ◐√⇔ ™ ∆≤⁸

₈ ⅎ╢ 10 ⁸ ≤ 8 ⁸ ⁸ ⁸ ⅔╟┘ (7 )⁸ ⁸ ⁸

⅔╟┘ 6 ⁸ ⁸ ⁸ ⁸ ⁸ ⅔╟┘ ™ 5 ₉⌂≥⅜№∫√⁹

⅜ ™◌♥◗ꜞ│₈ 39 ⁸ 16 ⁸ 16 ⁸ 12 ⁸⅔╟┘ 10 ₉≢

№∫√⁹ 5 ─ │ ⇔ↄ ↄ(504 )⁸↓─ ⌐│ ≢│╒≤╪≥ ╡

→≡↓⌂⅛∫√ ⁸₈ ⁸ ⁸ ₉⌂≥╙ ╕╣≡⅔╡⁸ ⅛╠╙ ⌂
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™ ⇔─ ⅜ ≢№╢↓≤╩ ⇔≡™√⁹ 

 

7.4 ◌ꜞ◐ꜙꜝⱶ ─   

 

 

5 ◦fiⱳ☺►ⱶ─  

 ◦fiⱳ☺►ⱶ⌐⅔↑╢ 38─ ─ ⅛╠ ♪כ꞉כ◐√╣↕ 1240 ╩

7. 6⌐ ⇔√⁹ ∆╢ ⌐│⁸₈∆╢ 32 ⁸ ℮ 26 ⁸⌂╢≤≈ↄ╢ 24 ⁸™℮ 22

⁸≢⅝╢ 21 ⁸ ∆╢≤ ∆╢ 16 ⁸ ⅎ╢≤ ∆╢ 15 ₉⌂≥⅜╖╠╣√⁹

∆╢ ⌐│⁸₈ 22 ⁸ 17 ⁸ 16 ⁸ 15 ⁸ ⁸

⅔╟┘ 13 ⁸ ≤ 12 ⁸ ⁸ ⁸ ⅔╟┘ 11 ₉⌂≥⅜ ╘╠╣

√⁹ ≢⁸₈ 6 ₉⌐ ╦╢ │ ⌂ↄ⁸√≤ⅎ┌⁸₈ 5 ⁸

4 ⁸ 3 ⁸ ╛ ESD 2 ⁸ ≤ 1 ₉≢№∫√⁹ ↕

ꜞ◗♥◌╩♪כ꞉כ◐√╣ 180 ⇔√≤↓╤⁸ ⌂◌♥◗ꜞ ♪כ꞉כ◐ │₈ 85 ⁸

↓≤ 41 ⁸ 40 ⁸ 38 ⁸ 31 ⁸ ≤ 25 ⁸ⱪ꜡◓ꜝⱶ≤ 24 ⁸

23 ⁸ 21 ⁸ 19 ⁸ ≤ 18 ⁸ 17 ⁸ ≤ 16 ⁸ ≤ 15 ₉≢№

∫√⁹ 10 ─ │ ⇔ↄ ↄ 1193 №∫√⁹ 

 

 

 

 

 

 

─ ⁸ ┼─

C ⌐ ⅛∆ ⱪ꜡☺▼◒♩⌐≈™≡

D 
₈ ₉─ ≤ ◌ꜞ◐ꜙꜝⱶ⁸

2009≤₈ ₉⌐
≈™≡─

E ─Ⱡ♇♩꞉כ◐fi◓⌐≈™≡

F
⁸ ⌐╟╡⁸ │ ╕╡⁸

⅜ ╕╢⅛⁹ ⌐≈™≡≥℮ ⅎ╢⅛⁹

G ─ ≤ ◌ꜞ◐ꜙꜝⱶ

H ≤ ⅛╠ √ ◌ꜞ◐ꜙꜝⱶ

≤ ⁸
⁸ ⅛╠ √ ◌ꜞ◐ꜙꜝⱶ

K ╩ ∆↓≤⅛╠ ⅎ╢

⌐≈™≡ ⅎ╢
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7.5 ◌ꜞ◐ꜙꜝⱶ ─ ─  ♪כ꞉כ◐

 

 

 

 

 

 

 

 

 

 

 

 

10 3

8 2

7 9

6 11

5 11

4 25

3 59

2 136

1 284

540
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7.6 ◦fiⱳ☺►ⱶ─ ⅛╠─  ♪כ꞉כ◐

 
 

37 1
32 1
31 1
29 1
26 1
24 2
22 3
21 1
20 3
17 3
16 3
15 5
14 1
13 6
12 6
11 9

10 14

9 10

8 18

7 32

6 22

5 63

4 78

3 177

2 217

1 562

1240
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2 ─  

─ 3 ₐ ₑ 1978 89 ⁸a ₑ─₈ ₉ 1977⁸

82⁸92 ⁸⅔╟┘a ₑ1991 94 ─ 21 ⁸151 ─ ה ⌐≈™≡⁸ 1994

╩ ⇔√ 1996⁹↓─ ⌐│⁸ ─ │⁸ (1 )⁸ (5)⁸

(1)⁸ 8 ⁸ (14)⁸ (26)─ ⅛╠⁸╟╡ ™ ┼≤ ╡⁸

70 ⅜ ↄ⌂∫≡⅝≡™√⁹ │↓─ ╩ ≡⁸ ╩ ⇔⁸a

ₑ 1991 ╩ ⁸₈ ₉ 1994 ⅔╟┘ GLOBE ⱪ꜡◓ꜝⱶ 1995

╩ ⇔√⁹ 

7. 2⌐╟╡⁸ ─ ╩ ≢ ∆╢≤⁸ ≢│ ≢⁸ ≢

│ ⌂ ─ ⁸ ⁸ ⅔╟┘ ≢⁸ ≢│ ⁸ ⌂ ─

⅔╟┘◒ꜝⱩ ≢⁸ ≢│ ─╒⅛ ╛◒ꜝⱩ ≢ ╡ →≡™╢↓≤⅜ ™⁹

│ ↄ ╘≡⁸ ⌐ ⌐ ╩ ∫≡™⅝⁸↕╠⌐ №╢ ╩ ╛◒ꜝⱩ

┼≤ ∫≡™ↄ ⌐№╢≤™ⅎ╢⁹ 7. 3⌐╟╢≤⁸ ╩ ⁸

⁸ ⌂ ─ ⁸ ⁸◒ꜝⱩ ⅔╟┘ ─ ⌐ ⇔≡⁸

∕─ ╩ ∆╢≤⁸≥─ ≢╙ ⌂ ≤ ╩ ╡ →≡™╢ ⅜ ™⁹ ≢⁸

⅛╠ ⁸ ┼≤ ╗⌐⇔√⅜∫≡⁸ ─ │ ⅛╠

┼≤ ⇔≡™ↄ⁹ ≢ ⇔√ │GLOBE≤ ₐ ₑ⌐ ↕╣√ ⅜

≢№╢─≢⁸ ⌂ ─ ╩ ⇔≡™╢≤™ⅎ╢⁹⇔⅛⇔⁸ ⇔≡╖≡╙⁸

─⌂⅛≢ ↕╣╢ ≤⇔≡─◌ꜞ◐ꜙꜝⱶ │ ╕≢─≤↓╤ ⌐│ ╘╠

╣⌂™⁹ 

√≤ⅎ┌⁸GLOBE ⅜ ⌐╖≡ 25, 000 ⌐ ⇔≡™╢⌐╙⅛⅛╦╠∏⁸ ≢│

↕╣╢⸗♦ꜟ ─ ⌐ ⅜ ⇔≡™⌂™⁹↓─ ─ ≈│⁸ ─ ⅜

⌐ ↕╣≡⅔╡⁸ ה ─ ⅜ ⅜╡⌐ↄ™↓≤≢№╢≤ ⅎ╠╣╢⁹

⌐⅔↑╢GLOBEⱪ꜡◓ꜝⱶ│⁸EILNet ─ ה ⌂≥⌐╦√╢ ™ ─

⌐╟╢ ╩ ⇔≡⁸ ╡ ╣╢═⅝≢№∫√ ╠ 2014⁹ 

 

3 ◌ꜞ◐ꜙꜝⱶ ─  

◌ꜞ◐ꜙꜝⱶ │ ≤⇔≡─ ╩╘←╢ ╩ ⇔√ ⁸ ↄ─

⅜ ↕╣√⁹ ≤ ⅎ╠╣╢ 9 ╩ ⌐ ∆⁹1) │ ╩ ╘╢

≢№╢⅜⁸ ⌐≈⌂⅜╢↓≤╩ ℮ ⅜ ⌐№╢⁹2) ⅜ ≢№╡⁸↓─√

╘⌐◖Ⱶꜙ♬◔כ◦ꜛfi ⅜ ╘╠╣╢⅜⁸ ↕╣≡™⌂™⁹3) ⌐ ╦∫≡

∆╢ │ ↕╣≡™╢⁹4) ─ ≤ ─ ╩ ╘╢ ⅜№╢⁹

5) ⅜ ≢№╢↓≤╩ ≢⅝╢ │ ⌂ↄ⁸ ⅜ ╘╠╣╢⁹6) ⅜ ⌐

№∫√─≢⁸ ⌐│╕∞ ⅜⌂ↄ⁸ ╩ ╠⌂ↄ≡│⌂╠⌂™⁹7)

│ ⅝ ≢№╡⁸ ╛ ⌐ ∟√ ─ ≢№╢⁹ │ ⌐≈⌂⅜╡⁸ ╩

∆╢╙─≢№╢⁹8) ≢│ ≤⇔≡⁸ ╩ ↑⁸ ⅜№╢─≢⁸ │

⅜≢⅝╢⁹ ⌂ ─ ⅜ ≢№╢⁹9) ⌂ ─ ≤ ─ ─

⅜ ≢№╡⁸ ╩ ↕∑╠╣╢ ◌ꜞ◐ꜙꜝⱶ⅜ ╘╠╣╢⁹⇔√⅜∫≡⁸

─ ╩ ╗≤↓╤≢№╢⁹ 7. 5⌐ ⁸╙╠⅛♪כ꞉כ◐√╣↕ ─ ─

⅜⁸ ─√╘─ ≤ ⁸ ⁸ ⁸ ⌐№╡⁸↕╠⌐⁸↓╣╠─ ╛ ─№

╡ ⌐№∫√↓≤⅜ ↕╣≡™╢⁹ 

◦fiⱳ☺►ⱶ⌐⅔↑╢ ─ ⌐⅔™≡⁸ ╛ ⌐ כ꞉כ◐╢∆

♪│№╕╡ ↕╣∏⁸↓╣╠─ ⅛╠╙⁸ ◦fiⱳ☺►ⱶ─ ─ │ ≤

─ ⌐ ≡╠╣≡™√≤™ⅎ╢ 7. 6 ⁹↓─ ◦fiⱳ☺►ⱶ≢│⁸ ╩

─√╘─ ⅎ ╖≤ ⌐ ∆╢ ⅎ │≤╠╣≡™⌂™⁹ 
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≢─ │∕─ ╕╡─↓╤⅛╠⁸ ≢│⁸ ⁸ ╛ ≤⇔

≡ ╩ ╡⁸ ⌐╟∫≡ ₁─ ╩ ∆╟℮⌂ ╩ ⇔≡™√⁹↓─╟℮⌂ ⌐

∆╢ ─ ⌐╟╢ ≢│⌂ↄ⁸ ⌂ ⌐ ≠⅝⁸ ⌐

─ ╩ ∆╢ ≢⁸ ─ ╩ ╘⁸ ╠ ⅎ⁸ ⇔⁸ ∆╢⁸ ─

─№╡ ╩ ╢═⅝≢№╢⁹ ≢│ ⁸ ⁸ ⁸ ⌂≥⁸⅔╟┘ ─

ⱷꜟ♩♄►fi⌂≥⁸ ─ ≤ ⌐ ⇔≡⁸ ─ ⅜ ⌐⌂╡⁸

◌ꜞ◐ꜙꜝⱶ─ ⅜ ↄ ╘╠╣≡™╢⁹ 

↓╣╕≢ ╩ ≤ ≢ ⅎ╢ ╩ √⌂ ≤™℮ ⁸ ─

⌐ ↑⁸ ─ ╩ ∆╢ ⅜ ⌐⌂↕╣≡↓⌂⅛∫√⁹ ≤⇔≡₈ ₉

╩ ∆╢√╘⌐│⁸ᵑ ─ ─ ≢≢⅝╢↓≤⁸ᵒ ─ ╩ √⌂ ≢ ℮

↓≤≢≢⅝╢↓≤⁸↕╠⌐ᵓ╕∫√ↄ ─ ≢⌂∆═⅝ ≤ ╩ ⌐∑⌡┌⌂╠⌂™⁹ 

╕∏⁸ ⌐ ↕╣╢ ╛ ╩ ⇔≡⁸∕╣∙╣⅜ ⌐⌂∆═⅝ ⁸∕

─ ╩ ⌐∆╢ ⅜№╢⁹ ⌐⁸ ≢ ≤⇔≡ ∆╢ ⁸↕╠⌐

⌂ ─ ≢ ≤⇔≡ ╡ →╢═⅝ ⁸↓╣≢╙ ⌂ │ ─

─ ╩ ╢↓≤⌐⌂╢⁹ ⌐│⁸↓╣╠⌐ ╕╣⌂™ ≢⁸⅛≈ ⌐

⌂ ↓∕⅜ ⌐ ╘╠╣╢ ─ ≢№╢⁹ ─ ה ⌐ ─

ה ╙ ╘≡⁸∆═≡─ ╩ ⇔⁸ ⇔√≤↓╤⌐ ◌ꜞ◐ꜙꜝⱶ⅜ ⅛┘

⅜╢⁹ 

∆⌂╦∟⁸ ╩ ≤∆╢ ⌐≈™≡│ ─ ⅛╠ ─ ⌐ √╦╢

─№╡ ╩ ↄ ⇔≡⁸ ┘╩ ╘╢═⅝≢№╢⁹╙∟╤╪⁸ ⌐│⁸ ⌐

⅜ ↕╣≡╙⁸ ─ ─ ⌐↓─ ╙ ≠↑╢ ⅜№╢⁹ 1984 │

⁸⌂⅛≢╙ ╩⸗♦ꜟ⌐∆╢⁸ ⌐ ⅜ ╪∞ ─ ◦☻♥ⱶ≢│⌂ↄ⁸

─ ╩╙∫√⁸ ─ ≤╙™℮═⅝ ⌐ ∟ ╢↓≤╩ ⇔√⁹ ⌡≡ ה

2012 │ ─ ⌐ ℮ ─ ⌐ ⇔≡ ∂╢ ≢⁸ ⌐╦√╢

⌐≈™≡⁸ ≤╙ ─ ⌐─╖ ╡⁸⇔⅛╙ ⅜ ╖∆⅞≡

⅔╡⁸ ⁸ ⁸ ⅜ ⌐⌂∫≡™╢≤ ⇔≡™╢⁹ 

 

─ ╩ √⌐ ℮↓≤ 

ↄ ⇔≡™╢ │ ↄ ↕╣≡⅔╡⁸ ≤ ⌐≈™≡─

╩ ⌂ ≤⇔≡™╢⁹∕─ ⁸ ≡─ ⌐⅔™≡ ╩ ∆╢≤─ ⅜ ™⌐╙⅛⅛

╦╠∏⁸ │ 7. 2⌐ ↕╣≡™╢╟℮⌐⁸ │ ≢ ╙ ↕╣≡⅔╡⁸ ≢─

│ ⌂™⁹ ⌂ ─ ⅜ ↕╣╢≤⅝⌐│⁸↓↓≢ ⅜ ≢⅝╢╙─

≤ ™⌐ ↕╣√⅜⁸ ⌐│ ≢│ ─ ⅜ ╠╣╢╙──⁸ ⁸ ≤

╗⌐ ∫≡⁸ │ ⌂ↄ⌂╢ ה 2011⁹ 

⌐ ≡╙⁸ 7. 3⅜ ⇔≡™╢╟℮⌐⁸ ≡─ ⌐⅔™≡⁸ ⌐│ ─

│ ≢№╢⁹ ₁─ ⱪ꜡◓ꜝⱶ⌐≈™≡│≤≡╙ ⌂ ─ ╙№╢⅜⁸ ─

─ ╩≤╠ⅎ╢ ─ ⱪ꜡◓ꜝⱶ│ ⌂™⁹ ↕╣╢─│ ⁸ ─

≢№╡⁸ ⌂≥─ ╩ ⅎ≡ ╖ ≡╠╣≡™╢─│⁸ ⁸ ⁸

≠ↄ╡⁸ ≤ ─ ⌂≥≢№╢⁹ ⌂ ─ ─ ─ ⅛╠∆╢≤⁸↓─

⅜ ─ ╩≤∫≡™╢≤│ ™ ™⁹√≤ⅎ┌⁸ │ ╛ ⌐ ⅜№╡⁸ ╛

⌐│ ≠↑╠╣≡™⌂™⁹ ⌐≈™≡╙⁸ ─ ≤ ╛

─ ─ │ ≠↑╠╣≡™⌂™⁹∆⌂╦∟⁸ ≤ ⁸↕╠⌐ ╩

∆╢ ≤⇔≡⁸ ⌐ ⇔╟℮≤│⇔≡™⌂™⁹ 

7.1 ⅛╠ 7.6 ╕≢╩ ╘≡ ∆≤⁸ ⌂↓≤ ≠⅛↕╣√⁹ ≢│ ⌐

⅜ ∞≤ fi♁ꜟכ◌⁸™ 1965 ─ₐ☿fi☻ה○Ⱪה꞉fi♄כₑ╩ ╠⇔™≤ ╘√√ⅎ
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≡™╢─⌐⁸ ⌐ ≤⇔≡ ╦╣≡™╢ ⱪ꜡◓ꜝⱶ⌐│ ⁸ ⁸

⌐ ∆╢ ⱪ꜡◓ꜝⱶ⅜╒≤╪≥ ╠╣⌂⅛∫√⁹ELF ─ ╖≢│⁸

ⱪ꜡◓ꜝⱶ P ╩ ⌐ ↑≡™╢⁹ ─ ┘⌐ ∆╢ ╩ ╘√⅛╠≢№╢⁹↓─

√╘⌐ ╛ Nomadΐs⌐ ⇔≡⁸ ─ ⁸ ⌂≥≢ ≤ ╩ ∆╢╟℮⌂Ɽⱨ◊כⱴfi

☻╩ ⇔≡╙╠∫≡⅝√⁹↕╠⌐⁸ │ ╘™╘™ ╛ ─ ╩ ⇔≡⁸ ─

⁸ ─ ⌐╟╢Ⱳ♃♬◌ꜟ⁸╩♩כ▪ה ─╕╕─ ⇔™ ╠⇔⌐ ┘≈↑√⅛∫√⅛

╠≢№╢⁹ 

╕√⁸ ≢─ ╩ ℮ ─ │™╕∞⌐ ⌂™⁹ ≢│ ⁸ ⌂≥⌐

│ ╛ ⅜ ⌐ ⅛╣≡⅔╡⁸ ⇔ ℮ ⁸ ≢ ∆╢◖Ⱶꜙ♬◔כ◦ꜛfi

│ ⌐≤∫≡╙≤≡╙ ≢№╢⁹ ≢ ╩ ┘⁸ ╩ ∆╢≤∆╣┌⁸

≢│ ─ ╛ ╩ ┘⁸ fi◓∆╢⁹♬כ꜠♩╩ ╛ ⁸ ╛

⌂≥│ ╩ ∆╢⁹ ─ ⌐╟∫≡ │ ╕╣⁸↓╣╠─∆═≡╩

≠↑≡⁸ ≤⇔≡─ ⅜ ↕╣╢⁹ ≢ ─ ╩ ≤⇔≡ ┬↓≤⁸

╛ ≢⁸ ╛ ╩ ≤⇔≡ ╡ →⁸ ╩ ⌐≤╠ⅎ╢ ╩ ™⁸

≢ ╩ ⅎ╢ ─ ╩ ≈↑╢↓≤⁸ ≤⇔≡ ⌂ ─

⅜ ⇔≡ ≢№╢ ╩ ∆╢ ╩ ↄ↓≤⁸↕╠⌐ ╛◒ꜝⱩ ≢ №

┤╣╢ ה ─ ╩ ⌐ ↑ ╣╢↓≤╩ ⇔√™⁹ ╛ ≢ ╩

⇔⁸ ─ ≤ ⇔≡ ─ ⌂ ™╩ ┬↓≤╙ ⅎ╢ ⅜№╢⁹ 

 

─  

⌐│⁸ ⌐⅔↑╢ ─ │ ⌐⅔↑╢ ⌐ ─

╩ ←↓≤╩ ╘╢⁹ ⌐⅔↑╢ │ ⌐⅔↑╢⁸ ⇔ↄ ↕╣√

─ ⌐╙ ─ ╩ ╘╢╙─≢№╢⁹ ╩ ┬√╘⌐⁸ ⁸ ⌐ ⅎ≡

⁸≈™≢ ┼≤ ╩ ╖ →⁸↓╣╠─ ╩ ⌐ ™≢⁸ ≡╩ ╖

╪∞≤↓╤⌐ ≤⇔≡ ⅜ ╣╢─∞≤ ⅎ≡™╢⁹ ⌐│ ↄ─ ┘─

╩ ≠↑╢ ╩ ⇔⁸ ⌂ ╛ ─ ⅜≢⅝╢╟℮⌐⁸ ∆╢↓≤╙ ╕╣

╢⁹ 

⌐⅔↑╢ ─√╘─ ⌂ ◌ꜞ◐ꜙꜝⱶ│≥─╟℮⌂ ╩ ╘╠╣╢─

≢№╤℮⅛⁹ √∟│ ─ №╢™│ gene ╩ ↑ ⅞⌂⅜╠╙⁸ ה

≢ ╩ ╕╣╢⁹ ⌂ №╢™│meme≢ ╩ ⇔⁸ ≢

─ ╩ ↑╢⁹ ⌐⅔↑╢ ╩ →╢↓≤│ ╙ ≢№╢≤ ⅎ╢⅜⁸

─ ⁸ ─ ⅜ ⇔√ ≢⁸ ≢│ ─ ≠↑⅜≤≡╙ ™⁹

⁸ ⅔╟┘ ≤™℮ ╩Ᵽꜝfi☻╟ↄ ⇔⁸ ─ ╩ ⌐

∆═⅝≢№╢⁹⇔√⅜∫≡⁸ ─ ─ │⁸ ─ ≤ ─ ⌂ ╠

⇔╩ ⌐∆╢√╘⌐⁸ ≤ ╩ ⇔⁸ ─ ה ╛

⅜ ⌐⅔™≡ ⌐ ⇔⌂⅜╠╙ 2010⁸ ─ ─ ╩ ∆╢ ╩

╙≈─≢№╢⁹ 
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9 ╩ ⇔⁸ ≢ ╢ ₁ 
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8  ╝∫ↄ╡≤ ⌐ ⅛℮ 

  

        

 ─  

─ ⁸ ─ ⁸ ─כ◑ꜟⱠ◄ה ⁸ global ⇔√ ⁸

⁸ ⁸ ─ ה↕ ⁸ ─ ה ⁸ ─ ⁸⌂≥⌂≥⁸

│ ⅝ ≤⇔≡─ ╩ ∆╢ ⌐ ╪≢™╢⁹ ≤∕─ ╩ ∆╢╟℮⌂

│™╠⌂™⁹ │ ⌐ ↕╣√ ≢№╢ ⁸ ⁸ ╩ ⌂℮

↓≤⌐ ≢⅝⌂™⁹ ה ╛ ╩ ⇔╟℮≤≡⅝√ ה ─ ╩ ⅎ↕

∑√ↄ⌂™⁹ ⌐ │⁸∕─ ╩ ↕∑≡⁸ ⅝ ─ ⁸ √⌂

┼≤ ₁⌐ Transition ∑⌡┌⌂╠⌂™⁹ ─ ─ ≢⁸ √⌂ ╩ ∆

╢ ⅜№╢≤∆╢⌂╠⁸ ⅜∕─ ≢№╢⁹ 

 

1 ─  

│⁸ ─ ⌐ ⅛╣⁸ ה ─ ╩ ⅝⁸ ╩ ╠⅛⌐ ⇔╟℮≤∆╢⁹∞

⅛╠ │ ↄ⁸ ⇔⁸ ≢⅝╢⁹↓─↓≤│⁸ ╛ ≤ ╠ ╦╢↓≤⌂ↄ⁸

│ ─ ─ ≢№╡⁸ ≢╙№╢⁹ │ ⌐ ≠⅝⁸ ⌐╟∫≡⁸

─ ╩ ™√⁹ ─ ╩ ⌐⁸ ╩ ⇔√ ⅜ ⇔√⁹ │ ╩ ↕∑⁸ ₁

─ↄ╠⇔╩ ⌐⇔√⁹⇔⅛⇔∕─ ⁸ ─ ⇔ ↑√ │⁸ ⌐ ┌√⅝ ╩

⌐ ╡↕┌ↄ╟℮⌐⌂∫√⁹ │ ─√╘⁸™∫∕℮ ─ ╩ ⇔⁸ │∕╣⌐

ⅎ╢√╘⌐⁸ ╩ ╦∑╢╟℮⌐⌂∫√⁹ ─ ⇔╖≢№∫√ │ ⌂ ⌐╟╡

≤ ⇔≡ ⌐ ⇔⁸ ─╙─⌐⌂∫√⁹ ₁│ ↕⌐ ↕╣⁸ ⌐╟╡

╩ ╡⌂ↄ ╠∑≡⁸ ⁸ ─ ⇔╖≢№∫√ ─ ↕⅛╠ ╣≡⁸ ⌐ ╩ ╡

⇔≡⇔╕∫√⁹ │ ⇔⅝ ⌐⌂╡⁸ │ ≤⌂╡⁸ ₁│ ╩

™⁸ ⌐ √↕╣≡™∫√⁹ 

─√╘⌐⁸ ╩ ╠∑≡⁸ ╩ ⌡╢⁹│√╕√⁸ ⅜ ∂≡ ╖╛ ╖⌐≤╠╦╣╢⁹

↓℮⇔√↓≤╩ ↑╢√╘⌐⁸ │™ↄ≈⅛─ ╘╩ ⌐ ⇔√─∞⁹ ⁸ ⇔╩⇔≡⁸

─ ╘╩ ⅝ ≡┌⁸ ─ ≤™℮↓≤⌐⌂╢⁹ ╩ ∫√ ≢╙ ╡─ ⁸∆

⌂╦∟ ⅜ כ♁ꜟ⁹∞ 1762 ⅜ ⌐ ╣≤ ℮─│⁸ ₁╩ ╣╟⁸ ─ ≤ ─

╩ ╘≡╦⅝╕ⅎ╟≤™℮↓≤∞≤ ∆╢⁹≈⅞⌐⁸a ◄Ⱶכꜟₑ─ ─ ⅛╠ ⇔

⇔≡⅔ↄ⁹ 

₈ ╩≈ↄ╢ ─ ╩│⌂╣╢≤⅝∆═≡│╟™╙─≢№╢⅜⁸ ─ ⌐℮≈╢≤∆═≡⅜

ↄ⌂╢⁹ │№╢ ⌐╒⅛─ ─ ╩≈ↄ╠∑√╡⁸№╢ ⌐╒⅛─ ─ ╩⌂╠∑√

╡∆╢⁹ ⁸ ⁸ ╩↔∟╚╕−⌐∆╢⁹ ⁸ ⁸ ╩⅛√╦⌐∆╢⁹∆═≡─╙─╩└

∫ↄ╡⅛ⅎ⇔⁸∆═≡─╙── ╩ ⅎ╢⁹ │╖⌐ↄ™╙─⁸ ╩ ╗⁹⌂⌐└≤≈ ⅜

≈ↄ∫√╕╕⌐⇔≡⅔⅛⌂™⁹ ∕─╙─↕ⅎ∕℮∞⁹ │ ⌐╟∫≡≈ↄ╠╣⁸ │

⌐╟∫≡≈ↄ╠╣╢⁹↓─ │⁸ ⅛ ⅛ ⌐╟∫≡№√ⅎ╠╣╢⁹╦√⇔√∟─

≤ ─ │ ─ ≢№╢⁹₉₈ ─ ─╙≤≢│⁸ │╖⌂ ≢№∫≡⁸∕

─ ─ │ ≢№╢↓≤∞⁹ ─ ⌐┤↕╦⇔™↓≤╩∆╢╕ⅎ⌐⁸ ≤⇔≡─

╩∆╢╟℮⌐ │ ∂≡™╢⁹ ⅝╢↓≤⁸∕╣⅜╦√⇔─ ⌐ ⅎ√™≤ ∫≡™╢ ∞⁹

╦√⇔√∟─⌂⅛≢⁸ ─╟™↓≤ ™↓≤⌐╙∫≤╙╟ↄ ⅎ╠╣╢ ↓∕⁸╙∫≤╙╟ↄ

↕╣√ ∞≤╦√⇔│ ⅎ╢⁹∞⅛╠╒╪≤℮─ ≤│⁸ ╩№√ⅎ╢↓≤≢│⌂ↄ⁸

↕∑╢↓≤⌐№╢⁹╦√⇔√∟│ ⅝│∂╘╢≤ ⌐ ┘│∂╘╢⁹╦√⇔√∟─ │╦√⇔

√∟≤≤╙⌐│∂╕╢⁹₉ 
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2 ┼─  

ₐ ₑ ☻fi◐כ♪ 1994 ╩ ╘≡ ╪∞≤⅝⌐│⁸╕ⅎ⅜⅝⌐⁸₈╦╣╦╣│

Ί ≤™℮ ─ ⌂ ╩ ∆╢═ↄ ⌐ⱪ꜡◓ꜝⱶ↕╣√꜡Ⱳ♇♩ ⌂─∞⁹

─ⱶ☼♬▬►כ♄○Ⱡ⌂☻◒♇♪♁כ○ ⌂ ≢№╢⁹ ⌐⅔™≡ ⌂─│⁸ ⌂™

⇔ ─ ≢№╡⁸ ⌂™⇔ ─ ≢│⌂™⁸⌂≥≤№∫√⁹ ╛ ─ √╢╙

─≤ ⅎ⁸ ╩ ↕∑≡⇔╕∫√─≢⁸ ╛ ─ ╩≤╡√™ │ gene

⌐∆═≡╩ ↕╣≡™╢─≢│⌂ↄ⁸ │ ⌐ ≢№╢≤ ™ ▫►כ♄⁹√╘

fi ∕─╙─≤™℮╟╡⁸ ─ ╩ ↑≡⅝√─≢⁸ ╦╢═ↄ⇔≡ ╦╢ ⌐╙

⅛╣≡™√⅛╠≢№╢⁹population ╩ ≢│ ⁸ ≢│ ≤ ∆⅜⁸ ⌐╙

fi☻│⁸₈◐כ♪⁹∞℮╟™⌂│≢ ⌐⅔™≡ ⌂─│⁸ ⌂™⇔ ─ ≢

│⌂ↄ≡⁸ ⌂™⇔ ─ ₉∞≤™℮─│ ∫√ ≢№╡⁸₈ ╙ ╙ ╕╖╣─ ₉

─ ≢ ╩ ↑⁸₈ ⇔√ ⌐ ↕╣╢ ≢╙∫≤╙ ⌂─│ ⌂

≢№╢⁹₉≤ ═≡™╢⁹ 

╛ ⌐ ∟√↓─ ⌂ ≢⁸ ─ ⌐ ⇔≡ ⇔╖╩ ™√≤™℮ ⌐

╟∫≡⁸ ─ │ ╠™∞⁹∕╣≢╙⁸ ─ ₁⌐ ⇔≡─ ╛ │ ⅝ ⅝ ╦⌂

™≢™╠╣╢∞╤℮⅛⁹≥℮⇔√╠⁸ ╛ ⌐ ≠ↄ ⅜ ↕╣╢─∞╤℮⅛⁹↓─╟℮

⌂ ⌂ ─ ╩ ⅎ⁸ ┼─ ╩ ⅎ╢⌐№√∫≡⁸a ₑ╩ ∆╢↓

│☻fi◐כ♪⁹╢№≢─√⇔⌐≥ ↄ ╩ ╘≡™╢⁹ ╩ ⇔≡╟ↄ ╖⌂⅔∆≤⁸

ↄ─ ⌐ ∟≡™√⁹ │ ≤⇔≡ ∟⁸ ⅝≡⅝√≤⇔≡╙⁸ ─ ─

⁸ ⁸ ╩ ≤⇔≡™╢─≢⁸↓─ fi▫►כ♄─☻fi◐כ♪⁸│╠⅛

⁸ ⌐│ ─ ⅜№╢≤ ⅎ╠╣╢⁹↕≡⁸♪כ◐fi☻⅜ ℮╟℮⌐⁸

╦╣╦╣│ ⌂ √∟╩ ⇔≡⁸↓─ ≢ ⌐ ⌂ ≤ ╩╙∫≡⁸

⌂ ╩ ↔∆↓≤⅜≢⅝╢─∞╤℮⅛⁹ ⁸ ─ ≢↕ⅎ╙ ╛ ⌂≥─ ™⌐

╟╢ ≤™℮ ⅔╟┘⁸↕╠⌐ ╤⇔ↄ ⌂ ≢№╢ ≤ ⌐≤╠╦

╣≡™╢⁹≈╕╡⁸ ╛ ╙ ⌂ ⁸ ⌂ Ⱶכⱶ meme≢№╡⁸ ─╙≤⌐

╩ ≢⅝∏⁸ ⌐≤╠╦╣∆⅞╣┌⁸ ⅎ↨╢ ≤ ─ ⁸ ₁─ ₁

─ ╠⇔╩ ╠℮ ⌐⌂∫≡⇔╕℮⁹ ≢⁸ ⌂Ⱶכⱶ≢№╢ ≤ │⁸◓꜡

ꜟⱣכ ⁸ ⌐╟∫≡ ╩ ≡≡⇔╕∫√⁹ │ ─ ↑ ⅝≢№╡⁸ ⅜╗⅝

⇔⌐⌂╢⅜⁸ ╣≡ ↕╣√ │ ⌐╟╢ ─ ⁸ ⁸ ⌐№╢⁹ ⅝ √∟

⅜ ₁─ ╖⌐ ╣╢╟℮⌐⁸ ╩ ∆╢√╘⌐⁸ ⁸ │ ╩ ┘⁸ ╩ ↄ∆

╢ ╩╟ↄ ⇔ ™⁸ ™≡™ↄ ⅜№╢⁹ 

 

3 ─ ─  

₈ ─ ≤ ─ ₉≤™℮ ≢⁸▪fiꜞ 1987 │ₐ ₑ╩ ™≡⁸ meme

⅜ ⇔√ ⌐╟╢ ⌂ ╩ ⇔≡™╢⁹ │▪fiꜞ⌐ ∆╢↓≤⅜≤≡╙ ™⁹

≢№╣⁸ √∟≤ ⌐⁸ ⌐ ─ ╩ ⇔≡⁸ ⌐ ⇔≡™╢ ₁⅜™╢⁹

┼─ ⌂ ⅜⁸ ↄ─ ╩ ╪≢⅝√↓≤⁸ ⁸ ⁸ ⁸ ●

☻⌂≥ ⁸ ╖ ⅎ⁸ ⁸ ⁸⌂≥⌂≥∆≢⌐ ╡⅜⌂™⇔⁸↕╠⌐ ⌐

╟╢ │ ∆╢↓≤≢№╤℮⁹∕╣⌂─⌐⁸ ⅜ ⌐ ⇔™┌⅛╡⅛⁸╗⇔╤ ⌐ ╩

⇔≡™╢↓≤⌐⁸ ╙ ⇔≡™√─≢№╢⁹ ⌐ ⇔√ ≤⇔≡⁸ ≤⇔≡

╩ ∂≡ ─ ╩⇔√⁹⇔⅛⇔⁸™⅛╒≥─ ╩╙ ∆↓≤│≢⅝⌂⅛∫√⅜⁸ ⅝≡™

╢ ╡│⁸╕∞ ╩ ∆╟℮⌐ ╖√™⁹ ─ ⌐↓∕⁸ √⌂ ╩ ∆╢√╘⌐⁸

─ ╡ ╩ ↑≡™╢ │ ⌂⅛╠∏⅔╡⁸ ╠⅛╠ ╕↕╣≡™╢⅛╠≢№╢⁹

⌐╟╢ ↕⌐ ╩╝∞⌡≡⁸ ╩ ⇔≡│™↑⌂™⁹ ⌐ ┬↓≤⅛╠ →≡│™↑⌂

™⁹∕℮⇔⌂↑╣┌⁸ ⌂ √∟⌐ ↕╣⁸ ╩ ™╛╢≤™℮ ⅜ ⌐≈⅛⌂™⁹
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╩ ╘╢╟℮⌐ ╘⌂™≤⁸ √∟│ ⌐ ╢⁹ 

 ⌂ ≤⇔≡ ─ ⌐ ╩ ↔⇔√ 1972⁸2006 ╙∕─ ≢⁸ ⌐

⇔≡│ ™ ─ ╩╙∫≡⅝√⁹ │ ─↓╤⁸ ─ ─√╘─

⌐ ╦∫≡™√⅛╠≢╙№╢⁹ ─ ≢№╣⁸ ─ ≢№╣⁸ √⌂ ⌐

⇔≡ ╩ ∆╢─⌂╠⁸ ∆═⅝≢№╢⁹ ╠⅛™⌂⅜♃כ♦℮™≥╢№≢ ≢№╡⁸

╘≡╟™≤™℮↓≤⌐│⌂╠⌂™⁹ ⌐ ⇔≡ ╠⌂─™⌂⅜♃כ♦⌂ ∆╢≤™℮↓

≤⅜ ≢№╤℮⁹√≤ⅎ┌⁸ ⅜ ─ ─ ─√╘⌐⁸ ⌂

⸗ꜝ♩ꜞ▪ⱶ⁸1974 ╩ ∫√─│╟™ ≢№╢⁹ │ ⌐ ⇔≡ ⌐ ↄ⁸

─ ≢№╡⁸ ⌐ ⌐╙ ∆╢─≢│⌂™─⅛⁹ ─ ⅛╠ ∆╢─

≢⌂↑╣┌⁸ ≢⁸ │™≈╙ ─ ™⌐⌂╢⁹ ⅜ ⌐⌂∫≡ ⌐⁸ ♃כ♦

⅜ ╣≡⁸∕╣╩ ∆╣┌ ≤™℮─⌂╠⁸№╕╡⌐ ⁸ ≢│⌂™─⅛⁹↓╣⅜

─ ╩ ⇔√⇔⁸ │ ─ ╩ ∆╢ ╣⅜ ™≡™╢⁹ 

 ─ ─ ≢⁸ ─ ╩ ╢ ╩⇔√ 2006 │⁸ ⌐ ╦∫√ 40 ─

≤ ⅛╠─ ─ ⅎ ⇔≤⇔≡⁸ ⌐ ↄ ™ ┼─ⱷ♇☿⁸≡⇔≥☺כ ╩ ⇔

√⁹⌂−⁸ √∟│ ─ ⅛╠ ╓℮≤⇔⌂™─⅛⁹ ⁸ ─ ⌐╟╢

⅜ ─ ⅜ ∆╢─≤ ∂ ╩√≥╡≈≈№╢╟℮⌐⁸ ⌐│ ⅎ≡⌂╠⌂™⁹

│ ─ ╩ ⇔⁸ ⅜ ⇔≡ ⇔ ╣⌂ↄ⌂╢≤⁸ ⇔≢ ∆╢⁹ ה

╙⁸ ╩ ⌐≤╠⌂™⁹∕℮↓℮⇔≡™╢℮∟⌐⁸ ─ │ ∆╢┌⅛╡∞⁹

─ ≤ ─ ⅛╠ ╘⌂™≤⁸ ⌐│ ╘⌂™⁹ ─ ─ ╩

⇔≢╙ ↄ ∆╢√╘⌐⁸ ה │ ⅛╠≢╙ ○ꜞfiⱧ♇◒─ ╩ ⇔⁸

─ ╩ ⌐⇔⁸ ⌐ ╩ ⇔≡⁸ ה ─ ⌐ ∆═

⅝∞⁹≤╡╦↑ ─ ⌐ ╦╢ ┼─ ⅜ ⌂ ≢№╢⁹ 

↓─╟℮⌐⁸ ⅜⌂∆═⅝↓≤│⁸ ⌂ √∟⌐ ╩ ⅎ≡⁸ ⌂ ╩ ═

╢↓≤≢№╢⁹ 2006 │ 2006 ≤│ ⌂╢ ⅛╠⁸₈ ⅛╠ √

≤ ≤─ ─ ™ ₉⌐≈™≡⁸ ─╟℮⌐ ∂≡™╢⁹ 2006 ─ │⁸

─ ≤⇔≡│⁸╕∫√ↄ ≢⁸ ≢№╢⁹⇔⅛⇔⁸ ─ ∂╢ │ ─

≢№∫≡⁸ ╙ ≤⇔≡↓↓╕≢│⅔⅔╟∕ ∆╢⁹⇔⅛⇔⁸ ─ │⁸

─ ≤│ ⅝⌂ ™⅜№╡⁸ ⁸ ⁸↕╠⌐ ≤ ↄ ┘≈⅝⁸ ⇔╙ⱨ□fi♃☺כ⅜

╡ ╗ │⌂™⁹ ⌂ ╩ ─ ≢ ™ ⇔≡™╢╟℮⌂╙─≢№╢⁹╕√⁸ │

─ ╩⁸ ╩ ⇔≡™╢─≢│⌂™⅛≤ ↄ ⇔≡™╢⁹∕─ │⁸

─ ⅜ 2 ⌐™ↄ≈╙ ↓∫√↓≤⁸ │ 2 ≤ ↓╠⌂™─≢⁸

╩☻♥꜠○♃▬ⱪ⌐∆╢↓≤╩ ↑√™⁸ ה ─ ⅜⁸ ─

⌐ ∂⁸ ─ ╩ ╠∑╢⁸≢№╢⁹↓─╟℮⌐ ─ ≤ ≢│ ╠⅛⌐

⅜ ℮⁹ ⌐⅔↑╢ │ ⇔≡ ⌐⌂╡⁸ ─ ─ ⌐ ↕╣╢⁹ ─

⌐≈™≡─ │⁸ 2 ⌐ ℮ ⁸≤╡╦↑ ⅜↓℮╗∫√ ≢─ ™

⁸⇔⅛⇔⁸ │ ⌐ ╠ ╩ ╠⌂⅛∫√↓≤⁸↕╠⌐⁸ ≤ ●☻

╩⇔√⅜√╘⌐ ⌐ ╦╣∕℮⌐⌂╡⁸ ╩ ∆╢≤™℮ ≢ ╩ ╣√

↓≤⁸⌂≥⌐╟╢╙─≢№╢⁹ ⌂ ≢№╢│∏⅜⁸ ─ ╩╟╖⅜ⅎ╠∑⇔

╕™⁸∕─ ⅜ ╩ ┘≡ ⌐⁸│⅛╠∏╙ ↕╣≡⇔╕∫√╟℮∞⁹ 

 ⅛ ™ ⅜ ╩ ⇔⁸ ╩ ↄ─│⁸ ╠ ⇔√ ⌐ ≠⅝⁸ ╩ ╖

≡≡⁸ ╩ ∂╢↓≤⌐№╢⁹ ╩ ⅎ≡ ╩ ⅛∆↓≤│ ה ⌂ ≢№╡⁸

≤ ⌐╟∫≡│ ─ ⌐ ℮⁹ ⌐⅔↑╢ ─ ≢№╢ ⁸

⁸ ⌐№∫≡⁸ ↕╣⌂™╕≢╙⁸ ⌐ ↕╣╢↓≤│ ₁⌐⇔≡№╢⁹

│⁸ ╕≢│ ∆╢⅜⁸ ╛ ╩⅛↑≡╕≢ ∆╢≈╙╡│⌂™⁹ ─ ⁸↓╣

╕≢─ ╩ ≡ↄ╢≤⁸ ⌂≥ ⌂ √∟⌐╟∫≡⁸╕∏ ↕╣⁸ ↕╣╢⁹
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≢↕ⅎ╙ ∂ↄ ≢№╢⁹ ⅜ ╠ ┘⁸ ╠ ╩ ⅛∕℮≤⇔⌂™ ╡⁸≈╕╡ ↄ─

⅜ ≤⇔≡ ─ ╩⇔⌂™ ╡⁸ │ ⌂ ⌐ │∑∏⁸∕─ ╡─ ⌐

⌂╢ │⌂™⁹ ╩ ℮≤™℮⁸ ╩ ⅎ≡ ™ ⌐⌂╢ ⌐⁸ │ ⅝ ≤⇔≡ ╩ ╢

√╘⌐ ⌐⌂╢≈╙╡∞⁹↓─╟℮⌂ ⅜ ╣⌂™╟℮⌐⁸ ↓∕⁸ ┘⁸ ⅎ⁸ ╩

⇔≡™╢─≢№╢⁹ 

 

4 ─╕╕─ ⇔™ ╠⇔ 

™ ≤ ╩ ℮ ≤™℮ ╩ ⇔≡⁸™╦╝╢ ⌐⌂∫√⁹ ⅜

⌂™≤™℮↓≤⅜∆⌂╦∟ ≤™℮↓≤≢№╢⁹↓─ ╕≢⁸ ╙ ⅝⁸ ╙╒≤╪≥

≤╠⌂⅛∫√⁹ ╩◓fi♬כ꜠♩─≡⇔≥ ↑⁸ ╠ⱧⱭ♇♩╩ ╡⁸ ╙

─ ⅜ ╢╕≢ ⇔≡⅝√⁹ ╩ ∆╢√╘⌐⁸ ⅛╠ ⌐⌂╢╟℮

⌐╙ ╘≡⅝√⁹ ╩ ⅎ≡⁸ ─ │ ™≡⅝√─≢⁸ ─ ╩™≈╕≢╙ ╦⌂

™≢⁸↓╣⅛╠│ ≤⇔≡≈≈╕⇔ↄ ╠⇔≡╟™≤ ⅎ≡™╢⁹∕℮│™∫≡╙⁸╙≤

╙≤ ╩ ≤≤╠ⅎ≡⅝√─≢⁸ ≢⌂ↄ⌂∫≡╙⁸ ⁸ ≤™℮ │⌂ↄ⌂╠

⌂™⁹ ↑≡⅝√Ⱳꜝfi♥▫▪ ╙╛╘⌂™⁹∕╣≢╙╛∫≤⁸ ≤ ─√╘⌐⁸

╩ ∆ ╛ ╩ ╡ ⇔√─≢№╢⁹ ─╕╕─ ⇔™ ╠⇔ sobibo ⌐ ≠ↄ↓≤⅜

≢⅝∕℮≢№╢⁹ ™ ╪∞ ╖√™ ╙⁸ ⅔⅝⌂ↄ ╗↓≤⅜≢⅝╢⁹ 

 ─╕╕─ ⇔™ ╠⇔ sobibo ╩ ⇔≡⅝√⅜⁸a ┼─ Ί ⅛╠₈ↄ⌐₉┼ₑ

2000⌐│⁸ ≤≤≡╙ ™ ⅎ ⅜ ⌐ ⅛╣≡™≡⁸ ↄ─ ╩ ╢↓≤⅜≢⅝╢⁹

⌐⁸ ≤ↄ⌐─№╡⅛√╩ ≢ ≡⁸ ≤ↄ⌐ ⌐⅔↑╢ ⅜ ⌐

↕╣╢╟℮ ╪≢⅝√⁹ ╙⅛╙ ⁸ ⌂ ≢│⌂ↄ⁸ ⌂ ⅜ ⌐≤╠╣≡

╟™⁹ↄ⌐─ ⌂ ⅜⁸ ─ ─ ⌐ ≠↑╠╣≡™≡╟™⁹ ─ ─

⁸ │∕℮ ⅎ≡⁸ ≤╗╠─ ╩ ∫√─∞≤ ℮⁹ ≤╗╠─ ≢│⁸ ⌂ ⌐

≤╠╦╣⌂™⁸ ⅛╠─ ╩⇔≡⅝√⁹ │ ⌐⌂╢√╘⌐⁸ ─ ≤⇔

≡⁸ ╛ ╒⅛─ ─ ╩ ↑≡⁸ ⌐ ─ ≠ↄ╡─√╘─

⌐ ╦∫≡⅝√⁹↓─√╘⁸ ↄ─ ╛ ≤╙ ╩ ╢ ⅜№∫√⁹ 

│ ─ ⌐⁸ ⇔™ↄ⌐┼─ ™╩ ⇔≡™╢⁹ │ ⌐ ╩ ≡™√╙─≤

⇔≡⁸ ⌐ ≢⁸⇔⅛╙ ≢№∫√⌐∆⅞⌂™─∞⅜⁸ ⌂™⇔ↄ⌐

─№╡ ⌐≈™≡⁸ ⇔⁸ ⅎ⁸↕↕╛⅛⌂ │⇔≡⅝√⁹ ⇔√ ─ ≢⁸

╛ ╩ ╘╢ ─ ⌐ ⇔≡ ∆╢≤↓╤│ ™⁹⇔⅛⇔⌂⅜╠⁸ ─

╛ ─ ↕⁸ꜜ ╙Ɽ≢↕ⅎ♇꜡כ ⌂ ╩™╕∞⌐ ╩╙∫≡ ╡ ⇔≡™╢↓≤╩

╢⌐≈↑≡⁸ ⌂⅜╠⁸ↄ⌐│ ≤─⅛⅛╦╡╩ ⇔≡ ∑↨╢╩ ⌂™≤ ⅎ╢⁹ ─

⌐≢⅝╢ ╡ ╠∏⁸ ⌐ ╩ ∫≡⁸ ⌐ ↕∑╢↓≤│ ⌐ ⌂

↓≤≢│⌂™─⅛⁹◄◖Ⱶꜙכ☺▪ⱶ╛♩ꜝfi☺♇◦ꜛfiה♃►fi─ │╕↕⌐↓╣≢№╢⁹₈

₉│∕─ ╡⁸ ─ ⅛∫√₈ ─ ₉≢│⌂ↄ⁸⇔⅛⇔⁸ ─№╢₈ ─ ₉│ ╩

∫≡⁸╝∫ↄ╡ ⇔⌂⅜╠⁸ ─ ─ ╩ ≈↓≤⌐ ≢№╢⁹ 65ה

│⁸a ─ ─♫►◦◌ ⌐e ⇔√ √∟─ ⌐ ↕╣≡™╢⁹TPP( )⌐⁸

ↄ ⇔≡™╢ ⁸ 2014 ╙⁸ ≢⁸₈ ∞↑⁸ ∞↑⁸ ∞↑╩ ⌐∆╢

─≢│⌂ↄ⁸ │כ♄כꜞ─ ↕╣√ ─ ╩⁸ ⅜ ╩ ⌐∆╢ ╩ ∫≡⁸

╩ ℮ ╩ ⌐ ⇔⁸ ∆═⅝≢│⌂™─⅛⁹ ≤ ┌⅛╡╩ ⅎ⁸ ╡╩

╘≡ ⅝≡™ↄ ⌐ │№╢─⅛₉≤ ─ ╩ ═≡™╢⁹ ╩ ╢↓≤│ ⌂

≢│№╢⅜⁸ ╩ ≈↑≡╕≢ ⇔⅛⌂™─│ ⇔™⁹ √∟⌐ ↕╣⁸

⌂ ╩ ⅝≡™╢≤│ ⅎ⌂™⁹ ≤ │ ⌐ ⌂╢⁹ ─ │№ⅎ≡ ℮⌂╠⁸

ה ─ ≢№╢⁹∞⅛╠⁸ↄ⌐╩ ⌂ ≤⇔≡ ⇔√™≤

ⅎ≡™╢⁹ 




